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In 1954, some of us‘ reported the results of studies 
with trivalent ultraviolet-irradiated poliomyelitis vaccine 
in a group of adult human volunteers. These studies were 
done soon after the pioneer work of Enders, Weller, and 
Robbins * had made tissue-culture virus preparations 
available for use. Consequently, the vaccines were made 
from virus preparations of considerably lower titer than 
those used in most of the experiments reported here. 
Presumably, therefore, they could not have been ex- 
pected to be highly potent and were not found to be. 
However, fourfold or greater increases in antibody levels 
were produced in most of the volunteers, even those 
without detectable amounts of antibody prior to vac- 
cination. Since the majority of adults living in an urban 
area have had previous contacts with the poliomyelitis 
virus and are thus “immunologically experienced,” we 
_interpreted our findings as being indicative of a “booster” 
effect of the vaccine rather than the result of a primary 
immunization. 

In order to determine whether primary immunization 
could be achieved, the studies reported here were carried 
out in young children residing in Morgan County, Illi- 
nois (population 35,568). This county was chosen be- 
cause an appreciable amount of poliomyelitis had not 
been reported from it during the previous decade. The 
prevalence of poliomyelitis in Morgan County and in 
Jacksonville (population 20,380), its largest city, during 
recent years is shown in table 1. This low prevalence 
of poliomyelitis in the county was found to be associated 
with low antibody titers in the young children inoculated 
during the course of the study. Originally, children from 
4 to 8 years of age were selected for the study, but 
younger and older siblings were also accepted later. Of 
the first 365 children accepted, 196 were from 4 to 8 
years of age, 74 from 5 months through 3 years, 69 from 


¢ Vaccines were prepared from several. strains of 
poliomyelitis virus and exposed to ultraviolet radia- 
tion in thin, flowing films. Safety tests included both 
incculation of monkey-kidney tissue cultures and 
intracerebral or intramuscular inoculation of mon- 
keys. Potency tests were carried out in mice and 
monkeys. 

The vaccines were administered to children who 
came from a community practically free from polio- 
myelitis and whose immunity to one or more of the 
three common types of virus was low or zero in 
terms of antibody titers. The vaccines stimulated 
the production of antibodies to satisfactory levels 
that persisted well for at least a year with satis- 
factory booster response later. No correlation was 
found between the antibody levels attained and the 
potency of the vaccines as determined by tests on 
mice or monkeys. No untoward effects of the vac- 
cines were observed 


8 to 12, and 26 from 12 through 17. Most of them had 
lived in Morgan County all their lives. Of the first 412 
children inoculated in our study groups, 75.5% had no 
detectable antibodies to type 1 virus, 63.3% none to 
type 2, 61.6% none to type 3, and 42.5% none to all 
three types. Thus, the vaccine was given to groups of 
children possessing very low levels of antibody and pre- 
sumably not “immunologically experienced.” 

It was not our intention to carry on large-scale field 
trials of vaccine in children. It was believed that experi- 
mental data should be collected to the fullest possible 
extent from studies in animals and tissue culture and that 
small groups of children should be inoculated with lots 
of vaccine only when it was necessary to obtain com- 
parisons with data from animal studies. However, about 
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3,000 children have been inoculated with various lots 
of vaccine. This report gives the results of tests on a por- 
tion of these children; studies on the remainder are 
continuing. 

Materials and Methods 


Preparation of Vaccine and Tests.—The vaccines 


used in these studies were prepared from poliomyelitis 


virus propagated in monkey-kidney tissue culture. Pre- 
liminary studies were done with vaccines made from 
virus grown in our own laboratories; however, the bulk 


of the virus preparations used contained Mahoney (type 


1), MEF-1 (type 2), and Saukett (type 3) strains. The 
virus preparations were irradiated, except in one experi- 
ment, in the forin of pools containing all three types, 
after preliminary studies had shown that strains repre- 
senting all three types of virus did not differ greatly in 
their resistance to ultraviolet irradiation. The irradiation 
was carried out in centrifugal filmers, which will be de- 
scribed in detail elsewhere.* The virus preparations were 
filtered through a series of sintered glass filters just prior 
to irradiation. The exposure time in these filmers is con- 


TaBLE 1.—Poliomyelitis Cases Reported from 


Morgan County, 1945 to 1955 


Casesin Cases in 
County, Jaeksonville, 
No. No. 


Yr. 


stant (approximately one second per machine), but the 
amount of ultraviolet absorbed per milliliter can be 
varied by passing the material being irradiated through 
them at different rates. Vaccines made by irradiating at 
flow rates of from 200 ml. per minute to 1,000 ml. per 
minute were used; the film thickness of the irradiated 
films ranged from 18, at 200 ml. per minute to 90, at 
1,000 ml. per minute. Details of manufacture of the vac- 
cines will be presented elsewhere.* 

When we began these studies, there were no official 
safety tests for poliomyelitis vaccines, so we were forced 
to develop our own. These are described in an earlier 
paper. As the safety testing procedures became more 
rigorous, we adopted the latest procedures as rapidly as 
they became known to us. In our earlier studies we used 
what seemed to be adequate aliquots and inoculums of 
vaccine in our tissue-culture safety tests. The current 
safety tests require the testing of relatively large aliquots 
of each lot of vaccine (at least 500 ml. per strain pool 
and 1,500 ml. per trivalent lot). Even before these tests 
became official we employed large aliquots; we also 
began using large inoculums (25-50 ml. per bottle of 
tissue culture) in our safety tests in tissue culture quite 
early in our studies because it had been found that mate- 
rial that showed no growth of virus in 20 or more tissue- 
culture tubes each inoculated with 0.5 or 1.0 ml. portions 
yielded active virus when 25 ml. or larger inoculums 
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(usually 45-50 ml.) were planted in each of several 
(usually five) bottles of monkey-kidney tissue culture. 
All of the vaccines used in these studies, except TC72, 
TV4, and CTV4, were tested by using large aliquots and 
inoculums. In one experiment 45 bottles of tissue culture 
inoculated with 50 ml. of vaccine each were used in a 
safety test. Active virus was not found even when this 
large amount of material was tested. The vaccines used 
in these studies were prepared without formaldehyde 
solution (Formalin) and were tested without dialysis 
for safety in tissue culture and animals. The possible 
danger that active virus may be lost during dialysis and 
thus give a false-negative result in the safety test has been 
referred to by Veldee.° 


The other principal safety test, in addition to those. 


designed for the exclusion of bacteria and other viruses, 
that was employed was inoculation of monkeys. Origi- 
nally we employed multiple intracerebral and intraperi- 
toneal inoculations of monkeys; these were done with 
samples of each batch of vaccine. Later, tests for active 
virus were made by the inoculation of 12 rhesus monkeys 
intracerebrally with 1 ml. each and 6 cynomolgus mon- 
keys intramuscularly with 10 ml. each. The latest test 
for active virus by combined intracerebral, intraspinal, 
and intramuscular inoculation of monkeys that have 
been rendered more susceptible by cortisone was devel- 
oped after most of these studies were completed. How- 
ever, three lots have been tested by this procedure (by 
Drs. Fred Stimpert and Alton Taylor of Parke, Davis & 
Company), and no active virus was found in any of them. 

Potency tests were made in animals with samples 
from each of the many lots of vaccine prepared. Mouse 
potency tests were made as follows: Each of 20 mice 
was inoculated intraperitoneally with three 0.5-ml. doses 
of vaccine at seven-day intervals and bled seven days 
after the last injection; other groups of 20 mice received 
three doses of vaccine diluted 1:5 or 1:25; pooled 
serums from each group of mice were titrated for pro- 


tective antibodies in a neutralization test. Monkey po- - 
tency tests were done in essentially the same fashion ex- ” 


cept that all monkeys received three doses of 1.0 ml. 
each of undiluted vaccine and serums from individual 
monkeys were tested separately.* All serums were ti- 
trated for antibodies in monkey-kidney tissue culture. 
All of the earlier tests were done by the roller-tube tech- 
nique, but later the metabolic-inhibition procedure * was 
employed also, principally in tests of animal serums from 
potency tests. All of the human serum titrations recorded 
here were done by the roller-tube technique so that the 
results would be comparable with those of earlier tests. 
One advantage of the roller-tube technique is that it is 
possible to determine prevaccination titers at a lower 
level than is possible in the metabolic inhibition pro- 
cedure. In this report individuals designated as having no 
antibodies are those whose undiluted serums failed to 
neutralize an equal quantity of the virus preparation. 
Several hundred serums were tested in our laboratories 
by the two procedures. It was found that the. metabolic- 
inhibition test as carried out in one of the two labora- 
tories gave titer readings from two to eight times as high 
as those in the laboratory using the roller-tube proce- 
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dure. The relative titers found by the two methods are 
given in table 2. In both methods titers are expressed in 
terms of the 50% end-point of the serum dilution. 


Vaccines TC72 and TV4.—The first group of 45 chil- 
dren received three inoculations of 1 ml. each of vaccine 
TC72 intramuscularly on days 1, 14, and 28, with final 
bleeding on day 44. This vaccine was the same as that 
previously used in adult human volunteers, but, for 
reasons beyond our control, inoculation of the children 
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Fig. 1.—Antibody levels before and after three injections of vaccine 
TV5 (primary vaccination). 


could not be started until about six months after the 
inoculation of the adults. By this time the vaccine was 
nearly a year old and had been exposed to 1:10,000 
thimerosal for that period of time. It is believed that 
the latter caused deterioration of the antigenicity of some 
of the vaccines used in the 1954 field trials with the 
Salk vaccine.* The results of the use of this lot of vaccine 
were disappointing, in that few of the children with no 
antibodies to any one type of virus prior to inoculation 
developed antibodies to that type after injection. Even 
among those children with preexisting antibody titers, 
most showed small or no increases in titer. It is to be 
noted, however, that, when these same children received 
one injection of 1 ml. of vaccine TV4 five months later, 
they responded about as well as another group of 49 
- children did to three 2-ml. injections of the same vac- 
cine, TV4. Thus, it appears that vaccine TC72, which 
had, probably because of deterioration, little capacity to 
produce detectable antibodies after. primary immuniza- 
tion, was still capable of “triggering” a response to a 
booster dose of vaccine of only moderate antigenicity. 

Vaccine CTV4.—Because the results of primary in- 
jection with vaccine TC72 were so disappointing, the 
vaccine employed next was concentrated before use by 
evaporation in a cellophane bag. It is estimated that the 
degree of concentration was about tenfold. This vaccine, 
called CTV4, was injected in three 2-ml. doses on days 
1, 8, and 36, with final bleeding on day 43. Seventy 
children received this lot of vaccine, and the results are 
considered to be satisfactory, especially since most of 
these children had no detectable antibodies prior to 
inoculation. There were good results in the antibody- 


negative type 1 and 2 groups and somewhat less satis- 
factory results in the comparable type 3 group. About a 
month later some of the unconcentrated vaccine TV4 
was injected in the same dosage into 49 other children. 
The results of the use of this material seemed to show 
that it was somewhat but not markedly less antigenic 


TABLE 2.—Comparison of Serum Titers Obtained 
by Two Methods 


Laboratory B 


Laboratory A (Metabolic Inhibition Method) 
Method) Range Mean 
0 <4 2 ? 

1 <4 ? 

‘ 18- 128 64 
16 128- 512 256 
64 128 512 256 
256 512-2,048 1,024 


than CTV4, its concentrated counterpart, especially in 
the type 3 component. It is noteworthy that neither TV4 
nor CTV4 was able to stimulate appreciable antibody 
titers in monkeys. This would suggest that perhaps even 
antibody-deficient children may give a better response to 
poliomyelitis antigens than monkeys do. 

Vaccines TVS and TV7.—The next vaccine em- 
ployed, TVS, was relatively poor, as judged by a monkey 
potency test, but in the small group of 29 children in 
whom it was injected it appeared to give good results. 
These children received 1 ml. of the vaccine on days 1, 
8, and 29, and final bleeding was on day 43. None of 
the children lacking detectable antibodies (23 to type 1, 
20 to type 2, and 21 to type 3) failed to show a rise in 
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Fig. 2.—Antibody levels before and after three injections of vaccine 
TV7 (primary vaccination). 


titer, and the majority reached a titer of 1:16 or higher, 
as shown in figure 1. Vaccine TV7 was the first lot of 
vaccine used in children that gave evidence of good anti- 
genicity in mice. This lot of vaccine was not fresh when 
used, being five months old when the first human injec- 
tions were done. As figure 2 shows, a large proportion 
of the children receiving three doses of this on days 1, 
8, and 38 were without detectable antibodies prior to 
vaccination. All of these gave evidence of a response to 
the type 2 antigen and most of them to all three types 
when bled on day 52. In this series the poorest response 
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was to the type 1 component. Vaccine TV7 was also 
used at about the same time as a booster in 32 chil- 
dren who had received vaccine TV4 or TV5 approxi- 
mately a year previously. In this case the response to 
type 2 was best, because very few had low prebooster 
titers to this type. However, the response to type 1 was 
good, while that to type 3 was relatively poor. It is under- 
standable why the type 1 component in vaccine TV7 


TITERS 
POST- VACCINATION 
4096 1 
a 
‘ s+ 3 2 
2+ 2 SERA TYPE 1 
4° 4 SERA TYPED 
<i &* 6 SERA TYPED 
4 | | 64 | 286 | 1024 
TOTALS as 2 2 
PRE-VACOINATION| 9 > | | | | * 


Fig. 3.—Antibody levels before and after 1-ml. booster injection with 
vaccine TV9 given about one year after primary vaccination. 


should have given a poor primary response but a good 
booster effect but not why the type 3 component should 
have acted in the reverse manner. 


Vaccine TV8.—TV8, the next lot of vaccine used in 
children, did not assay well in a monkey potency test and 
in a mouse test was found to be of quite moderate po- 
tency. Nevertheless, in children inoculated with two 
doses of 1 ml. each 29 days apart and bled 22 days after 
the second dose and in another group of 43 children 
injected with three doses on days 1, 8, and 42 and bled 
on day 52, the results were fairly good. The type 2 com- 
ponents elicited good responses in both series, and the 
type 1 component gave good results in the three-dose 
series, but the type 3 response was rather poor in both 
series. The antibody rises in the group of children 
given two injections of vaccine TV8 on days 1 and 30 
with final bleeding on day 52 were as follows: 71.4% 
in type 1, 88.4% in type 2, and 47.7% in type 3. The 
comparable figures for three doses of this lot of vaccine 
were 80% for type 1, 95.4% for type 2, and 57.8% 


for type 3. These differences are probably within the 


limits of experimental error. In any event, it appears 
that vaccine TV8 was apparently antigenically inferior 
to some of the others tested and that different results 
might have been obtained with two doses of a better 
vaccine. 


Vaccine TV9.—Vaccine TV9 showed good antigen- 
icity in a monkey test but only moderate potency in a 
mouse test. Because the poliomyelitis season was ap- 
proaching when this vaccine became available for human 
use, it was decided to defer primary immunization with 
this lot of vaccine. However, a booster dose of 1 ml. of 
TV9 was administered to all children who had received 
irradiated vaccines about a year previously. As shown 
in figure 3, vaccine TV9 produced very good titers when 
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used in this way. The type 2 component, as usual, pro- 
duced the best results. The type 3 component appeared 
to lag behind the others, but this was due, in part at 
least, to the poorer residual titers of type 3 antibody 
from the previous inoculations. Vaccine TV9 was used 
in a study of primary immunization about six months 
after it was used as a booster. It was then 10 months 
old. The vaccination was given on days 1, 8, and 37, and 
blood specimens were taken on day 50. The results fol- 
lowing the use of this material are shown in figure 4. 
The type 2 and 3 components both gave slightly better 
results than the type 1 antigen in this series. The few 
aberrant results are probably due to mix-up in specimens 
rather than to technical error, since rechecks gave the 
same findings. 


Multiple Vaccines—Among the 330 children who 
received three doses of vaccines TV4, CTV4, TVS, 
TV7, TV8, or TV9 for primary immunization (fig, 5) 
the percentages found to have increases in titers after 
vaccination were as follows: 83.9 to type 1, 93.2 to 
type 2, and 82.7 to type 3. These rises represent four- 
fold increases in titer except for those children whose 
prevaccination titers were essentially 0 (less than 1:1), 
where an increase to the level of 1 was considered 
significant. Since it probably requires much greater 
response to move the antibody level from 0 to 1 than 
from 1 to 4 or from 4 to 16, it is believed that it is valid 
to consider the former change as being significant. One 
of the severest tests of the antigenicity of a vaccine is, 
we believe, its capacity to stimulate antibody production 
in persons who are devoid of detectable antibodies to all 
three types of virus, the so-called “triple negatives.” Fig- 
ure 6 presents the results obtained in this group with all 
of the vaccines used in primary immunization except 
TC72, which was excluded for obvious reasons. it ap- 
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Fig. 4.—Antibody levels before and after three injections of vaccine 
TV9 (primary vaccination). 


pears that, while the titers produced were not high, the 
vaccines were shown to be capable of producing a re- 
sponse in almost all of this group. 

The results cbtained from the two vaccines TV7 and 
TV9, when used as boosters (fig. 7) were as follows: 
67.3% of the type 1 antibody levels showed a fourfold 
or better increase, 76.0% of the type 2, and 67.6% of 
the type 3. However, these figures are somewhat mis- 
leading, especially in the case of the type 1 antibody lev- 
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els, because there seems to be a ceiling antibody level 
for each individual beyond which there is no rise in titer 
after further antigenic stimulation. Thus, of 35 individu- 
als with prebooster type 1 antibody titers of 256, 12 
failed to show a rise after the booster dose of vaccine, 
and, of 11 individuals with prebooster titers of 1,024, 
only one showed a rise. If this factor is taken into ac- 
count, there was a fourfold rise in type 1 and 2 antibody 
titers in almost all individuals receiving the booster in- 
jection, but there were still a few failures to respond to 
Stimulus by the type 3 antigen. These failures appear to 
be due in part to the larger number of individuals with 
no detectable amount of type 3 antibodies prior to the 
booster dose of vaccine. 


Reactions to the Vaccine 


All of the inoculated children were observed for evi- 
dences of local and systemic reactions. None worthy of 
comment were reported to us, with one exception. This 
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Fig. 5.—Antibody levels before and after primary immunization, com- 
ane of all vaccines (three doses). 


child was reported to have shown a temperature of 99 F 
(37.2 C) and enlargement of his cervical lymph nodes 
and to have “held his head to the left” the day after he 
had received the second injection of vaccine TV9. All re- 
flexes were normal, and these signs and symptoms were 
believed by the health department physician who visited 
him to be indicative of an upper respiratory infection. 
The child was found to be in good health two days later, 
when a stool specimen was collected. This was examined 
for the presence of poliomyelitis virus by inoculation of 
monkey-kidney tissue culture; virus was not found. Feces 
on rectal swabs were also collected from 35 children who 
received vaccine TV9 in November and December, 
1955, because it was thought that this might represent 
a delicate test for the presence of active virus. Thus, we 
had found poliomyelitis virus in the feces of a number 
of children who showed no clinical evidence of poliomye- 
litic infection after inoculation with a commercial (For- 
malin) vaccine known to have been associated with cases 
of paralytic poliomyelitis.’ These specimens were cul- 
tured in monkey-kidney tissue culture, but no evidence 
of active virus was discovered. 
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Since it had been suggested that isoallergic sensitiza- 
tion might occur from the monkey-kidney tissue in the 
vaccine, some inoculated children were observed for evi- 
dences of kidney damage before and after inoculation 
with the vaccine. Urine specimens were taken on 166 
children before entrance into the study, before each in- 
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Fig. 6.—Antibody levels after primary immunization in children without 
prevaccination antibodies for any of the three types. 


jection, about two weeks after primary immunization, 
and about two weeks after booster inoculations of vac- 
cine. These were examined for the presence or absence 
of albumin and sugar, and the sediments were examined 
microscopically for casts or abnormal numbers and types 
of cells. It was planned to exclude from the study any 
child who was found to have more than a trace of albu- 
min or other abnermal findings in his urine before inocu- 
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Fig. 7.—Antibody levels before and after booster injections about one 
year after primary immunizations (composite of vaccines TV7 and TV9). 


lation. One child was found to fall in this category, but 
on recommendation of his physician he was accepted 
for inclusion in the study. The abnormal urinary findings 
in this child seemed not to have worsened during immu- 
nization, and there was no albumin in a postbooster 
specimen. As would be expected, the laboratory findings 
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on most of the children were normal prior to immuniza- 
tion and remained so during the study and afterward. 
However, 12 children showed albumin or other abnor- 
malities during the course of these studies. In most cases 
these abnormalities were transient and unrelated to the 
injections. No specimens were positive when tested sev- 
eral weeks after the booster injection. 

In order to determine whether the vaccine, which 
might contain minute amounts of monkey-kidney pro- 
tein, was causing Rh sensitization, the blood specimens 
from all of the first groups of children were tested for 
Rh characteristic. Those found to be Rh negative [Rh, 
(D) negative], of whom there were 34, were tested again 
7 to 14 days after completion of primary immunization 
and again 14 to 21 days after booster inoculation. 
There was no evidence of Rh sensitization in any of these 
children. 

Comment 


Throughout these studies the safety of any vaccine 
used for inoculation into human beings has had priority 
over potency or other considerations. For that reason 
data have been collected rather slowly. Also, it is prob- 
able that because of this emphasis on safety some of the 


TABLE 3.—Comparison of Results of Animal Potency Tests 
and Conversion Rates in Children 


Mouse Potency* Monkey Potencyt Conversicn 
Vaccine for Types for Types in Childre 


TV5 1 es 1 2 1 as 
2 8 2 2 100.0 
2 256 3 3 3 100.0 
TV? 1 @ 1 1 76.7 
2 2 181 2 87.5 
3 3 90.3 
TV8 1 8 1 8 1 80.0 
2 2 35 2 95.4 
$ 8 3 1 3 57.8 
TV9 1 8 1 68 1 86.9 
2 «64 2 285 2 95.2 
$ & 3 448 3 88.6 


* Titers following injection with undiluted vaccine. 

+ Arithmetic means of individual titers. 

$ Fourfold or greater increases in titer or increase in titer from 0 to 1. 
vaccines produced were of lower antigenicity than was 
necessary. However, it appears that vaccines prepared 
by ultraviolet irradiation, which have been found to be 
free of active virus by the most rigorous techniques, are 
still capable of producing good antibody levels in “im- 
munologically inexperienced” children. It would be of 
some interest to know how the antibody levels attained 
after inoculation with ultraviolet-irradiated vaccines 
compare with those reached after similar inoculations 
with formaldehyde solution—inactivated vaccine, com- 
monly called the Salk vaccine. It appears to us, however, 
to be impossible to make such a comparison unless com- 
parable groups of children of the same age and social 
status, living in the same area, would be inoculated at 
the same time with the two types of vaccine. The chil- 
dren inoculated with ultraviolet-irradiated vaccine were 
younger than most children used in similar studies, and 
their prevaccination titers were very low, as shown by 
the fact that 42% were lacking in antibodies to all three 
types of virus. They represented, therefore, a group in 
which greater than average difficulty in stimulating anti- 
body production might have been predicted. Further- 
more, in most studies individuals have been considered 
to have no antibodies if their serum titers fell below 1:4, 
whereas in our studies the “zero” leve! was below 1:1. 
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While, for the reasons mentioned, no direct compari- 
sons can be made of the effectiveness of the two 
types of vaccine, the laboratories of two of us (A. M. W. 
and H. J. S.) have had rather extensive experience in 
serologic testing of children that have been vaccinated 
with various preparations of formaldehyde solution- 
inactivated vaccine. Direct comparison of the findings 
indicates that the antibody levels attained after use of 
ultraviolet-irradiated vaccine are at least as good as those 
following use of formaldehyde solution—inactivated vac- 
cines. All of the children who received ultraviolet-ir- 
radiated vaccine have thus far been apparently immune 
to poliomyelitis. However, there was very little polio- 
myelitis in Morgan County during the period of this 
study. Even if there had been, probably no conclu- 
sions could have been drawn, because only several 
hundred vaccinated children were exposed and the dis- 
tribution of poliomyelitis is usually so spotty that all of 
them could have escaped the paralytic disease by pure 
chance. However, it is generally assumed that the posses- 
sion of any detectable level of antibody by an individual 
is probably sufficient to protect him against paralytic 
poliomyelitis. If so, most of the children who received 
these ultraviolet-irradiated vaccines should be immune to 
the paralytic disease. 

It is, perhaps, worth noting again that our experience 
seems to indicate that there is not much correlation be- 
tween the results of potency tests in mice or monkeys and 
the capacity of a vaccine to stimulate neutralizing anti- 
bodies in children. Table 3 provides data on this point. 
It will be noted that vaccine TV7 seemed to be antigeni- 
cally superior to TVS on the basis of animal potency tests 
but that the latter gave better results in children. There 
was, however, good correlation between the poor results 
in monkeys and children with the type 3 component of 
TV8. On the other hand, the monkey potency test indi- 
cated poor antigenicity for the type 3 component of TV7, 
but it seemed to be as effective in children as the type 3 
component of TV9, which would be: considered to be 


superior by the monkey test. In Denmark it was found ™ 


that vaccines that were not considered highly antigenic — 
by animal potency tests were apparently quite effective 
antigens in children.’® 

The fact that all of the vaccines employed were several 
(4 to 10) months old when used in the field demonstrates 
that the antigens in an ultraviolet-irradiated vaccine must 
be relatively stable. Direct proof of this has been ob- 
tained by making animal potency tests of lots of vaccine 
that were stored in the refrigerator. Material stored for 
as long as 11 months has been found to have retained 
most of its original antigenicity for test animals.* Anti- 
body levels developed after primary vaccination ap- 
peared to persist well during the following year and were 
stimulated well by a booster dose of vaccine. Generally 
speaking, the type 2 component was most effective and 
the type 1 and 3 components somewhat less so. This is in 
agreement with the experience of others." 


Summary and Conclusions 


Ultraviolet-irradiated poliomyelitis vaccine found to 
be free of active virus by application of rigorous safety 
tests was found to be capable of stimulating satisfactory 
levels of neutralizing antibodies to all three types of 
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poliomyelitis virus in young children, a high percentage 
of whom had no detectable antibodies prior to vaccina- 
tion. These antibody levels persisted well for at least a 
year. A booster dose of vaccine administered about a 
year after primary immunization effectively stimulated 
rises in antibody levels in those with low titers. Some indi- 
viduals, however, appear to possess or reach a usually 
high ceiling level of antibody titer, after which injections 
of vaccine have little effect. 
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PROGNOSTIC STUDIES IN CHILDREN 


WITH CEREBRAL PALSY 


Eric Denhoff, M.D., Raymond H. Holden, M.A. 


Maurice L. Silver, M.D., Providence, R. I. 


Which cerebral palsied children will make adequate 
adjustments in later life? This has become an important 
medical and social question. The numbers of these chil- 
dren are increasing and will continue to do so as maternal 
and child health care improves. The cerebral palsied 
child has an aggregate of handicaps due to brain damage 
as a result of anoxia or trauma at any period after 
conception through childhood. Brain damage may alter 
the physical, mental, and emotional potential of the 
child and prevent him from fulfilling his developmental 
obligations. It is now believed that almost half of the 
cerebral palsied children are mentally retarded.' On the 
other hand, 50% or more of these children should be 
capable of relatively normal and productive lives. Which 
children are capable of successful life adjustment, and 
which are destined for home or custodial care? 


Materials and Methods 


The present study attempts to evaluate the validity of 
pneumoencephalography and psychological examina- 
tions in predicting the future adjustment of 50 cerebral 
palsied children referred to the Meeting Street School, 
Providence, R. I., a cerebral palsy day center. Seventy 
per cent of the patients were classed as “spastics”; 14% 
had athetosis and the remainder ataxia (12%) and 
rigidity (4% ). The mean age of the children at the 
initial study was 3 1/5 years, with a range from 4 months 
to 12 years. The mean intelligence quotient level was 
60.5%, with a range from 7 to 128%. The pneumo- 
encephalogram was chosen for evaluation since it de- 
scribes neuroanatomy in vivo. Standard methods were 
used. The test proved to be a safe procedure, even in 
young infants, providing meticulous attention was given 
to preoperative and postoperative fluid needs. As soon 
as the air x-ray films were developed, the neurosurgeon 
predicted the individual child’s potential progress as 
“good,” “fair,” or “poor,”’ based on the extent and loca- 
tion of the brain damage demonstrated. Before predic- 
tions were made, a classification based on the pneumo- 


¢ The pregnostic value of certain mental and 
physical tests was studied in 50 children with cere- 
bral palsy. The data obtained at a given age were 
— with the status of the child two years 
ater, 

The most reliable basis for predicting the achieve- 
ments of a child was the intelligence test. The elec- 
trcencephalogram was not a reliable prognostic 
tool in this situation but was of value in the diag- 
nosis of seizures when these occurred. Pneumoen- 
cephalography, though not recommended for routine 
use, was of value in some difficult cases. 

Of children with cerebral palsy, the ones most 
likely to make adequate adjustments in later life 
are those with spastic hemiplegia, those with unilat- 
eral brain damage and low average or better intelli- 
gence, and those of any diagnostic category with 
mild handicaps, relatively normal pneumoencephalo- 
grams, and good intelligence. 


encephalographic findings was originated. Seven groups 
were established (fig. 1).* Correlations between pneumo- 
encephalographic classifications and clinical diagnosis 
were then made. There was a high relationship between 
these items (fig. 2). 

All of the spastic quadriplegias fell in either the 
bilateral cerebral atrophy (group 1, 35%), the bilateral 
cortical atrophy (group 2, 35%), or bilateral cerebra! 
and cortical atrophy (group 5, 14%) classifications. 
Sixty-four per cent of the cases of spastic hemiplegia 
fell in group 3, unilateral cerebral atrophy classification 
(porencephalic cyst), with the remaining number of 
cases either having normal (group 7, 22%) or unilateral 
cortical atrophy classifications (group 4, 14%). Eighty- 


From the Meeting Street School for Cerebral Palsy (Dr. Denhoff and 
Mr. Holden) and the Miriam Hospital (Dr. Silver). 

Read before the Ninth Clinical Meeting of the American Medical Asso- 
ciation, Boston, Dec. 1, 1955. 

This study was supported in part by grants from the Rhode Island 
Hospital and the Miriam Hospital, Providence, R. IL. 
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three per cent of the cases of ataxia fell into the cere- 
bellar agenesis category (group 6), while athetoids and 


mixed athetoid-spastic types were distributed fairly 


Fig. 1.—Pneumoencephalogram classification by group of cerebral palsy 
cases. A (group 1), bilateral cerebral atrophy. B (group 2), bilateral 
cortical atrophy. C (group 3), unilateral cerebral atrophy. D (group 4), 
unilateral cortical atrophy. E (group 5), bilateral cerebral and cortical 
atrophy. F (group 6), cerebral atrophy with other damage. G (group 7), 
normal. 
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the child’s expected rate over a two-year period, with 
definitely improved physical, mental, and/or emotional 
status. “Fair” inferred progress within the expected rate, 
and “poor” was less than expected progress. Correla- 
tions were then made between pneumoencephalographic 
predictions, psychological predictions, and clinical 
progress. 
Results 


There was an over-all agreement of 81% between 
the initial psychological predictions and the actual clini- 
cal progress and 72% agreement between the initial 

halographic predictions and the actual 
clinical progress. These agreements were far beyond 
chance expectancy (see table). Clinical progress was 
found to be “good” to “fair” in children with average to 
borderline-normal intelligence and with normal pneu- 
moencephalograms (group 7). Progress was also good 
in children with normal intelligence with pneumo- 
encephalograms showing unilateral cerebral atrophy 
(group 3). Progress was fair to poor, depending on intel- 
ligence, in children with pneumoencephalograms demon- 
strating bilateral cortical atrophy (group 2) or bilateral 
cortical and cerebral atrophy (group 5). Progress was 


Correlations Between Psychological and Pneumoencephalogra *hic Predictions and Actual Progress 


Pneumo- 
Psycho- encephalo- 
logical graphic 


Pneumo- Agreement Agreement 

t with 
Group No. of Psychological graphic Actual Progress, Progress, : 
No, Pneumoencephalographie Classification Cases Prediction * Prediction Progress % % i 
3 Bilateral cerebral atrophy..................0.0eeee0 7 Poor Poor Poor 100 100 | 
2 Bilateral cortical Poor Poor Poor to fair 88 
3 Unilateral cerebral atrophy..............-60.eeeeeeee 9 Good to fair Poor Good 78 0 } 
4 Unilateral cortical atrophy...............-..cceeeees 3 Good to fair Poor o 67 100 ' 
5 Bilateral cerebral and sortionl atrophy............. 6 Poor to fair Fair Poor to fair 83 67 ; 
6 8 Fair to good Poor Good to poor 50 83 

7 9 Good to fair Good to fair 100 67 


* Intelligence quotient predictive categories: below 6) = poor, 60-85 = fair; and 85+ = good. 


equally among the normal (42%), bilateral cerebral and 
cortical (28%), and cerebellar agenesis groups (14%). 

Psychological tests were chosen since they are in nor- 
mal children a valid and reliable tool for predicting intel- 
lectual progress. In children with cerebral palsy there 
is evidence that psychological tests are reliable in re- 
peated evaluations of the same child.* This study at- 
tempts to show that psychological tests of cerebral 
palsied children can actually be used to predict the 
child’s clinical progress. The revised Stanford Binet test 
(form L) was administered to all the children who were 
able to respond on a 12-year mental level, while the 
Vineland social maturity scale was utilized to estimate 
the intellectual level of the infants. As soon as the test 
was scored for each child, the psychologist predicted 
prognosis as “good” if the intelligence quotient was 
above 85%, “fair” if the intelligence quotient was be- 
tween 60 and 85%, and “poor” if the intelligence 
quotient was below 60%. 

Each child was subjected to additional comprehensive 
medical evaluation, which is not reported in the present 
study. Two years after the initial studies, clinical progress 
was assessed independently by the pediatrician, who 
rated the child’s actual status as “good,” “fair,” or 
“poor.” “Good” implied developmental progress beyond 


variable, depending on intelligence, but, on the average, 
fair in children found to have cerebellar agenesis (groups, 
6). The group showing unilateral cortical atrophy 
(group 4) may be too small a one from which to draw 
conclusions, but these children generally did poorly. 
Progress was poor and all children were mentally de- 
ficient in the group found to have bilateral cerebral 
atrophy (group 1). 
Comment 


On the basis of the results presented it would appear 
that early psychological test predictions are valid indi- 
cators of future adjustment. The results indicate that 
predictions are easy to make and are correct in children 
of average intellect and mild handicap and in children 
who are mentally deficient and physically handicapped. 
It is much more difficult to predict the actual progress 
of children whose intelligence quotients read between 50 
and 80% and have moderate to severe physical handi- 
cap. In these children, the pneumoencephalogram can 
often clarify the prognosis. Initial predictions from pneu- 
moencephalograms differed from the final results in the 
children in the unilateral cerebral atrophy category 


{porencephalic cyst) (group 3). The initial supposition 


was that these children should do poorly, since it was 
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believed there should be a relationship between the brain 
volume and growth and development. This did not prove 
true in these cases, as children with spastic hemiplegia 
made the best progress of all groups studied. It was also 
supposed that children in the cerebellar atrophy classi- 
fication (group 6) should make poor progress because a 
vital part of the brain was damaged; however, some 
children did well. 


In this study, the electr phalogram was not a 
reliable prognostic tool, since electroencephalographic 
abnormalities were found in children of all groups, with- 
out relationship to clinical progress. However, the elec- 
troencephalogram proved of value in the diagnosis of 


seizures in the cases presented. There is one facet that 
A G 


Fig. 2.—Correlation of clinical types with pneumoencephalogram. A 
(group 1), spastic quadriplegia. B (group 2), spastic quadriplegia. C 
(group 3), spastic hemiplegia. D (group 4), spastic hemiplegia. E (group 
5), mixed. F (group 6), ataxia. G (group 7), mixed. 


E 


must not be overlooked in prognostic assessment: family 
attitudes. A related study by two of us has emphasized 
that good environment can counteract, in some measure, 
poor physical and intellectual status.‘ Favorable family 
attitudes contributed materially to the child’s progress. 
On the other hand, unfavorable family attitudes inter- 
fered with the maximum function, even when those 
children were initially considered to have “good” prog- 
noses.* 

One may question the selection of two years as a 
criterion of time for follow-up evaluation. It is realized 
that possibly 20 years must elapse before the present 
results can have true validity. However, these preliminary 
results seem significant enough to warrant presentation, 
if only in the hope that similar investigations in longi- 
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tudinal research may be stimulated. It must not be 
implied that pneumoencephalography should be per- 
formed on every cerebral palsied child. Rather, the test 
should be reserved for those cases in which psychological 


bilateral cerebrai and cortical atrophy. B, child aged 2% years, before 
pneumoencephalogram. C, child aged 5% years. 


2 


Fig. 4.—Child in case 2. A, pmeumoencephalograrhic classification: 
ars, 


normal. B, aged 4 years. C, aged 5 ye 
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or clinical assessment is difficult to make. Case presenta- 
tions exemplify this situation. 


Report of Cases 


Case 1.—A 2'%-year-old spastic quadriplegic girl was ad- 
mitted for prognostic studies in October, 1952. Her history 
showed a normal development until 6 months of age, when she 
contracted encephalitis, type unknown. Following this, she de- 
veloped progressive spasticity and seizures. At 2 years, she was 
found to have microcephaly, sparse hair growth on the genitalia, 
and increased deep reflexes and pathological reflexes more 
marked on the right. Her developmental age was less than 3 
months. When she was 22 years old, a m 
revealed bilateral cortical and cerebral atrophy, and the initial 
prognostic rating was “poor.” The psychological rating was also 
“poor.” The child was assigned to a habilitation program, but 
she failed to make progress during the next three years. This 
obviously severely retarded girl was subjected to prognostic 
evaluation and assigned to a therapy program, because some 
observers believed the child to have more potential for develop- 
ment than she demonstrated. The opinion was based on her 
happy attitudes and winning smile. However, the prognostic 
assessment, originally challenged, has been validated by the lack 
of progress over a three-year period (fig. 3) 


Cas—E 2.—A 4-year-old boy with generalized rigidity and 


contractures was studied for prognosis in December, 1954. The | 


only abnormal factor in the history was the mother’s one-hour 
labor at his birth. Progress was slow from the start, and at 
age 4 years the child had achieved a dévelopmental level of 
7 months; however, he appeared more capable than he actually 
tested. The p phic prediction was “good,” 
based on a relatively normal air study, but the psychological 
prediction was “poor.” Because of the controversial findings, the 
child was given the opportunity of a habilitation program. He 
appeared willing to respond to training but was incapable because 
of the contractures. These were treated surgically, and chlor- 
promazine (Thorazine) was utilized to overcome his apprehen- 
sion. During the two-year observation period, he learned to walk 
with support and he participated successfully in a nursery school 
program. This case illustrates that the p am 
supported the clinical “hunch” and helped give the boy an 
opportunity for learning that might have been denied him other- 
wise. Emotional and mechanical (contractures) factors appar- 
ently depressed his total body function (fig. 4). 
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Summary and Conclusions 


A sample of 50 young cerebral palsied children was 
studied by pneumoencephalograms and psychological 
examinations to predict each child’s progress over a two- 
year period. There was 81% agreement between psycho- 
logical test predictions and clinical progress and 72% 
agreement between pneumoencephalogram and clinical 
progress, both figures being far beyond chance expect- 
ancy. The outlook should be “good” for children in the 
normal or unilateral cerebral atrophy pneumoencephalo- 
graphic classification if intelligence is borderline-normal 
or better, while prognosis appears “poor” for children in 
the bilateral cerebral atrophy and unilateral cortical 
atrophy classifications. Prognosis is guarded and de- 
pends on intellectual potential in children in the remain- 
ing categories. From this study, it would appear that 
those who will make adequate adjustments in later life 
are those with spastic hemiplegia, with unilateral brain 
damage and low-average intelligence or better, or the 
mildly handicapped child of any diagnostic category 
with a relatively normal pneumoencephalogram and 
good intelligence. The child with spastic quadriplegia 
with bilateral brain damage and mental deficiency ap- 
pears destined for home or custodial care. These con- 
clusions, based on research, reaffirm that clinical judg- 
ment reinforced by special tests when needed can accu- 
rately delineate prognosis in children with cases difficult 
to evaluate early in life. 
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PRESERVATION AND TRANSFUSION OF BLOOD 


Dennis M. Donohue, M.D., Beverly W. Gabrio, Ph.D. 


ate Clement A. Finch, M.D., Seattle 


Blood for transfusion has become a therapeutic com- 
modity of major importance. About 4 to 5 million units 
are processed annually in this country. Data from sev- 
eral communities in the United States where blood bank- 
ing is well organized suggest that the maximal civilian 
needs for whole blood and red blood cells may reach a 
plateau of 5 units per 100 persons per year, or a total 
of 6 to 7 million units annually. Effective use of this 
blood depends on familiarity with indications for trans- 
fusion, attendant hazards, and important alterations that 


From the Department of Medicine, University of Washington School of 
Medicine, and the King Central County Blood Bank. 

Personal observations included in this article are based on the results 
of an investigation that was supported in part by research grants from 
the United States Atomic Energy Commission and the Department of the 
Army, Office of the Surgeon General. 


¢ The transfusion of either whole blood or red blood 
cells is a frequent and valuable procedure but car- 
ries a definite risk of morbidity and mortality. The 
chief dangers include incompatibility reactions, 
fever or toxemia caused by bacterial contamination, 
infectious hepatitis, and overloading the circulation. 

Standard practice has been to preserve blood in 
an acid-citrate-dextrose anticoagulant at 4 C for 
periods up to three weeks. Improvements in certain 
aspects of preservation and transfusion may be ac- 
complished by the substitution of plastic containers 
for glassware and by supplementing the preservative 
solution with nucleosides or by use of subzero 
temperatures. 


occur during storage. These factors, and recent advances 
in blood preservation will be summarized briefly. 
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Indications for Transfusion 


Proper treatment implies attention to the specific de- 
ficiency of the patient and the adjustment of therapy 
accordingly. There is an important distinction between 
the administration of whole blood and of red blood cells 
alone. 


Whole Blood.—The primary indication for whole 
blood transfusion is blood volume depletion through 
acute hemorrhage. A loss of 20 to 40% of the total blood 
volume (1,000-2,000 ml.) is required to produce hemor- 
rhagic shock, and the administration of sufficient blood 
to raise systolic pressure may leave a deficit of as much 
as 1,000 ml.‘ It may be impossible to differentiate in- 
ternal bleeding from other causes of vascular collapse, 
since the hematocrit value remains unchanged for several 
hours after bleeding. When reasonable suspicion of 
hemorrhage exists, administration of | or 2 units of 
blood may be considered safe, regardless of the etiology 
of shock. The indiscriminate use of pressor amines in 
shock, although capable of producing temporary in- 
creases in arterial pressure, may be disastrous in hemor- 
rhagic shock and is not a substitute for blood. Crystalloid 
solutions or plasma should be substituted for blood when 
there is hypovolemia with an elevated hematocrit value 
due to dehydration, salt depletion, or plasma loss as in 
burn injury. In chronic disease, transfusion has been 
advocated whenever the blood volume is decreased, 
regardless of the concentration of circulating hemoglobin. 
Its value here is not as yet supported by convincing 
evidence, and transfusion is clearly indicated in the 
chronically ill patient only when the concentration of 
erythrocytes and plasma proteins is appreciably de- 
pressed. 


Red Blood Cells.—Anemia should be treated with red 
blood cell transfusion only after diagnostic procedures 
have excluded specific therapy or when anemia is so 
severe as to necessitate emergency treatment. Sympto- 
matic transfusion therapy without investigation of the 
cause of the anemia may result in costly delay in the 
recognition of such conditions as bleeding neoplasm of 
the intestine, the neurological damage of pernicious 
anemia, myxedema, or subacute bacterial endocarditis. 
Since plasma has no value in the treatment of anemia 
and may prove dangerous because of circulatory over- 
loading and febrile reactions, packed red blood cells 
alone should be used for the treatment of anemia. 

The frequency of transfusion of red blood cells in 
patients with marrow failure should be determined by 
the symptoms of the patient. The desired hemoglobin 
level may vary from 6 to 11 gm. per 100 cc. in different 
persons. In patients in whom the oxygen content of the 
arterial blood is below normal saturation due to pul- 
monary disease, in patients with heart failure or the 
anginal syndrome, and in elderly patients, the desired 
level will be higher and the range of adaptation of the 
individual will be less. The special use of other fractions 
of whole blood such as platelets, gamma globulin, fibrin- 
ogen, and antihemophilic globulin will not be discussed 
here, although they promise to be of increasing im- 
portance in medical therapy.* 
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Danger of Transfusion 


Transfusion mortality has been estimated at | in 1,000 
to | in 5,000. The chief factors in this mortality are 
serum hepatitis, blood group incompatibility, bacterial 
contamination, and circulatory overloading. Whenever 
blood is administered, it is the physician’s responsibility 
to determine that the need for transfusion more than 
counterbalances these hazards. It is unfortunate that, at 
present, there is no practical means of identifying with 
certainty the donor who carries the virus of serum hepa- 
titis and that there is no way to render blood noninfec- 
tious.* It is essential to report to blood bank officials 
those cases of jaundice occurring 60-160 days after 
transfusion if infected donors are to be prevented from 
making further blood donations. 


Blood typing has become increasingly complex, and 
the identification of all subgroups of significant anti- 
genicity is possible in only a few blood banking centers. 
To meet the practical problem of immune bodies, it is 
advisable to perform a Coombs cross match test in ad- 
dition to the usual cross matching procedure in any 
patient who has received previous transfusion. While 
even a negative antiglobulin test, performed with potent 
serum, is not assurance against accelerated destruction 
of cells due to incompatibility,’ serious reactions will be 
prevented. 

Since blood must be obtained by puncturing a skin 
surface that cannot be rendered bacteria-free, it is inevit- 
able that an occasional unit of blood will be contami- 
nated. The general incidence of contamination may be 
estimated at approximately 3%. Usually such contam- 
inations are of slight consequence, resulting in either no 
reaction or a mild pyrogenic response in the recipient.* 
Certain gram-negative bacteria, however, produce lethal 
endotoxins even during refrigeration.* When transfused 
in blood, these bacterial toxins produce a loss of vaso- 
motor control resulting in progressively increasing hypo- 
tension. This is associated with a clinical picture of shock 
accompanied by suffusion of the skin and mucous mem- 
branes, with a full pulse and warm extremities. The 
bacterial etiology of the fatal reactions may escape detec- 
tion, since the bacteria usually do not produce hemolysis 
during storage and since they may not grow in culture 
at 37 C. Pyrogenic reaction, incompatibility reaction, 
and the reaction to bacterial contamination cannot be 
differentiated at the bedside. The immediate study of 
chill and fever occurring after transfusion should include 
visual examination of the patient’s plasma from blood 
drawn under oil for hemolysis as well as examination of 
a stained smear of the donor’s blood for bacteria. 

Patients with severe anemia, hypertensive cardiorenal 
disease, or other conditions associated with limitations 
in cardiac function may develop circulatory overloading 
during transfusion. The ability of the patient's cardio- 
vascular system to withstand a load of blood should be 
evaluated by examination of the chest for rales and 
other evidence of pulmonary edema. Venous pressure 
measurements made before and during transfusion in 
patients with cardiac failure are helpful in detecting over- 
loading. Having the recipient in a sitting position during 
transfusion decreases the hazard of pulmonary conges- 
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tion and edema. It is sometimes advisable to remove 
from the patient a volume of whole blood equivalent to 
that of the packed red blood cells administered. 
Considering the alterations in blood that occur as a 
result of storage and the presence of the anticoagulant 
solution, it is surprising how well large amounts of 
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> 
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Fig. 1.—In vitro changes in blood during storage. 


transfused blood are tolerated by the recipient. Massive 
transfusion, however, does bring out certain deficiencies 
in stored blood that may lead to serious sequelae if not 
anticipated. With rapid blood replacement, hypocal- 
cemia may develop, and additional calcium should be 
administered during exchange transfusion in the newborn 
infant.’ The coagulation mechanism in stored blood is 
impaired, and its deficiency in platelets is of particular 


3 


o- 


Fig. 2.—Survival curves of red blood cells transfused after storage. 
Each line represents the average survival of 6 units of blood as deter- 
mined by the differential agglutination (Ashby) technique. 


importance. In some instances thrombocytopenia may 
persist for several days after extensive transfusion 
therapy. There is also an increase in potassium content 
of the plasma of stored blood of almost 1 mEq. per liter 
per day. This must be considered in giving transfusions 
to patients with a tendency toward hyperkalemia. 
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Preserved Blood 


Preservation in Acid-Citrate-Dextrose Solution.— 
Extensive studies in England and the United States dur- 
ing World War II led to the adoption of acid-citrate- 
dextrose (ACD) preservative (solution A or B as speci- 
fied in the fourth revision of minimum requirements, 
United States Department of Health, Education, and 
Welfare) for whole blood.* Blood thus stored at 4 C un- 
dergoes a variety of changes, including alterations in 
shape, electrolyte composition, and organic phosphate 
content. These changes, which culminate in the death of 
the cell, have been arbitrarily referred to as the storage 
lesion (fig. 1). Satisfactory preservation has been defined 
as the ability of at least 70% of the transfused erythro- 
cytes to survive in the recipient after transfusion. Those 
red blood cells that are nonviable disappear from circula- 
tion during the first 48 hours, and the remainder live out 
their normal life span (fig. 2). Whole blood preserved 
in acid-citrate-dextrose solution and kept at 4 C is 
satisfactory for transfusion during a storage period of 
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Fig. 3.—Post-transfusion survival of blood stored in acid-citrate-dextrose 
(ACD) solution at 4 C. Each point represents the survival 24 hours 
after transfusion of stored blood as determined by labeling erythrocytes 
with radioactive chromium (Cr™). 


approximately three weeks (fig. 3). If plasma is removed 
from fresh blood that has been treated with acid-citrate- 
dextrose solution, the remaining packed red blood cells 
may be stored for at least two weeks. It is essential to 
maintain blood at a temperature of 2 to 8 C throughout 
storage, and the excessive destruction of compatible red 
blood cells is most frequently due to inadequate tempera- 
ture control. 

A rise of 4 mm. in the hematocrit level should be 
expected as a result of transfusion of 1 unit of fresh 
compatible blood, although this varies in relation to the 
size of the individual. The destruction of compatible but 
nonviable erythrocytes is a benign process. Such cells 
are removed largely by the spleen without a systemic 
reaction or significant hemoglobinemia. The only indica- 
tion to the clinician of excessive destruction may be 
slight jaundice or the failure of the hematocrit value to 
rise. There are occasions when even 10 to 30% red 
blood cell breakdown is undesirable and only fresh blood 
should be transfused. In the patient with refractory 
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anemia, tissue iron deposition from destroyed erythro- 
cytes may, in time, produce the manifestations of iron 
storage disease,” and any excess red blood cell destruc- 
tion should be avoided. Likewise, in the infant with 
erythroblastosis, the elevation of bilirubin level asso- 
ciated with the destruction of transfused nonviable red 
blood cells may be harmful. 
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Fig. 4.—Pathways of glucose metabolism in the red blood cell. 


Edathamil, a calcium-binding chelate, has been em- 
ployed as a substitute anticoagulant in the place of 
citrate.*° The survival of red blood cells stored in edatha- 
mil supplemented with glucose is roughly equivalent to 
that found with use of acid-citrate-dextrose solution, 
and the survival of platelets is considered to be superior. 
The danger of hypocalcemia after multiple transfusions 
is greater than with citrate, since edathamil remains in 
circulation for some time before being excreted by the 
kidneys, in contrast to the more rapid disappearance of 
citrate through metabolic breakdown. 

Prolonged Storage of Blood.—While it is possible to 
operate a blood bank effectively with a period of storage 
limited to three weeks, a prolonged period of storage 
would be of great advantage, especially in time of na- 
tional emergency. At present, there are two promising 
avenues of investigation, each directed at the prevention 
of metabolic deterioration of the cell. One method of 
preventing storage damage is by reducing temperature. 
Erythrocyte metabolism is greatly retarded at -20 C and 
virtually ceases at —70 to -140 C. Red blood cells, 
equilibrated with glycerin, may be kept at these low 
temperatures and returned to body temperature without 
injury. Measurements of post-transfusion survival have 
demonstrated that these cells may remain viable for 
months or years.'' These observations are of great in- 
terest, particularly in terms of extended storage of un- 
usual blood types for either in vivo or in vitro use 
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However, at present there are technical difficulties at- 
tending subzero preservation, such as progressive hemol- 
ysis Over a period of prolonged storage and a cumber- 
some washing technique required to rid the cells of 
glycerin before transfusion. 


A second approach to the problem of prolonged 
preservation of the erythrocyte involves the addition of 
supplemental metabolites in an attempt to maintain red 
blood cell metabolism during storage in acid-citrate- 
dextrose solution at 4 C. It has been well demonstrated 
that most of the energy of the red blood cell is supplied 
through the metabolism of glucose. This ability to utilize 
glucose declines progressively through storage. The 
critical factor in this metabolic failure is the depletion 
of adenosine triphosphate, with a subsequent block in 
the initial phosphorylation of glucose.? This impairment 
of anaerobic glycolysis is reflected in loss of cell viability. 

The search for a factor capable of maintaining meta- 
bolic activity within the red blood cell led to the study of 
the action of inosine, adenosine, and other purine nucleo- 
sides.'* These nucleosides are composed of a purine base 
and a 5-carbon sugar, ribose. When added to stored red 
blood cells, the nucleoside is utilized as shown in figure 
4. The compound is split; the ribose, which becomes 
phosphorylated, enters into the pathway of aerobic gly- 
colysis. The subsequent metabolic effect is a generation 
of adenosine triphosphate and a utilization of glucose 
by the stored cell. In vivo survival studies indicate that 
a nucleoside-glucose preservative will extend the satis- 
factory survival period of blood to approximately 40-50 
days (fig. 5).’* These studies should be extended and 
the pharmacological properties of inosine and related 
nucleosides further defined before these substances are 
used routinely in blood preservation. 


Transfusion Equipment.—During the past few years, 
containers of polyvinyl and polyethylene have been 
developed that are suitable for the storage of blood.*® 
While it is necessary to test plastics for damaging effects 
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citrate-dextrose (ACD) solution alone or in acid-citrate-dextrose solution 
and adenosine. 


on red blood cells, those materials proved to be suitable 
for clinical use are at least as satisfactory as glass bottles 
in the preservation of blood. Plastic bags have obvious 
advantages, including the conservation of storage space, 
decreased weight, and decreased breakage. It is possible 
with plastic equipment to maintain a closed system 
during sampling and red blood cell separation. This will 
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permit routine culture of stored blood and the supply 
of packed red blood cells without danger of bacterial 
contamination. '* 

Summary 


Whole blood or red blood cells should be selected on 
the basis of the individual patient’s needs. These needs 
should be sufficient to justify the hazards of transfusion. 
The red biood cells in blood stored in acid-citrate-dex- 
trose solution at 4 C undergo morphological and bio- 
chemical alterations that limit the useful period of 
storage to 21 days. Recent studies indicate that the 
period of storage may be extended either through main- 
tenance of subzero temperatures or by the addition of 
other metabolites such as inosine and related nucleosides 
to the preservative solution. These advances and the use 
of plastic equipment should permit a more flexible and 
versatile blood program in the future. 
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The phenomenon of insulin resistance has been 
described frequently, and there are several excellent 
reviews of the subject.' Nevertheless, we have recently 
had the opportunity to observe two patients to whom 
unusually large amounts of insulin were given. One 
patient received 11,425 units of insulin in 21.5 hours, 
followed by a long period of subsequent observation with 
a gradual resumption of a mild diabetic state. The second 
patient was given 21,750 units of insulin in 16 hours, 
with clinical improvement and decrease in hyper- 
glycemia, but the patient finally died. Both patients 
developed sudden acidosis. This paper describes in some 
detail the clinical course and management of these 
patients, with a discussion of the problem involved. 


Report of Cases 


Case 1.—A 40-year-old Negro woman was admitted to the 
University of Virginia Hospital for the second time on April 15, 
1954, with a complaint of a “sore left breast” of four days’ 
duration. Her first admission occurred in 1949, at which time 
she delivered a stillborn infant at seven months’ gestation. At 
that time she was found to have mild diabetes mellitus and, 
incidentally, to have developed an abscess in the right breast, 
which was incised and drained. After an uneventful hospital 
course, she was discharged on a 1,600-calorie diabetic diet and 


From the Department of Internal Medicine, University of Virginia 
Hospital, and the School of Medicine, University of Virginia. 

The insulin (Hetin, U-S00) used for the patient in case 2 was supplied 
by Eli Lilly & Company, Indianapolis. 


¢ Severe acidosis occurring in an obese woman, 
with a blocd sugar level above 700 mg. per 100 cc., 
abated after the patient had received a total of 
11,425 units of insulin during a 21.5-hour period. 
After recovery from this episode she gradually be- 
came able to get along entirely without insulin. 
In another instance a diabetic woman who normally 
subsisted on 60 to 100 units required 21,750 units 
within a 16-hour period. Various factors that in- 
crease resistance to insulin are known, but a com- 
mon factor in these two cases was infection. Breast 
abscess and endometritis were involved in the first 
case. Ulcerative colitis, local peritonitis, and foci 
of lobular pneumonia were found at autopsy in the 
second. 


maintenance therapy with 40 units of protamine zinc insulin 
daily. During a three-month period afier her discharge her insulin 
dosage was gradually reduced because of hypoglycemia, and 
finally administration of it was discontinued altogether. She ap- 
parently had gotten along quite well on the diet alone with no 
clinical manifestation of diabetes mellitus and had received no 
insulin during the five years prior to present admission. 

The patient had had a spontaneous abortion at about three 
months’ gestation in February, 1954, but otherwise appeared 
in good health until four days before admission. At that time she 
noted a painful, hot, swollen left breast, as well as fever, chilly 
sensations, and malaise. The following day she experienced some 
vaginal bleeding for the first time since the abortion two months 
previously. The morning before admission she consulted her 
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local physician who gave her an injection of penicillin and of 
insulin, the type and quantity of both being unknown. Shortly 
thereafter she became nauseated and began vomiting. She had 
vomited three to four times and had not eaten for 48 hours prior 
to admission. Her history was not significant except as noted 
above. There was no family history of diabetes mellitus. 

Physical examination showed an obese Negro woman appear- 
ing acutely ill but with no overt signs of acidosis. The oral 
temperature was 99.6 F (37.6 C), pulse rate 130, respirations 20, 
and blood pressure 130/88 mm. Hg. The skin was moderately 
dry. There was a 9 by 8 cm. indurated mass in the outer quad- 
rant of the left breast, which was slightly fluctuant, hot, and 
tender. The chest was clear and the heart normal except for 
sinus tachycardia. Pelvic examination revealed a patulous cer- 
vix, which would admit a finger tip. There were some dark 
blood clots in the cervical os. The uterus was enlarged to twice 
the normal size. 

Initial laboratory studies showed the hemoglobin level to be 
13.5 gm. per 100 cc., hematocrit 40%, and leukocyte count 
13,000 per cubic millimeter, 2 juvenile forms, 16 band cells, 
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4+ glycosuria and | to 24 acetonuria, although the carbon 
dioxide combining power remained normal. During the fifth 
hospital day she received 30 units of isophane insulin and 75 
units of regular insulin to control glycosuria and acetonuria, but 
she was still eating poorly. It was then decided to proceed with 
surgical treatment of the two obvious infections. Therefore, the 
next day, five days after admission, incision and drainage of the 
abscess of the left breast was done, yielding 300 cc. of thick 
purulent material, which grew no organisms when cultured. At 
the same time uterine curettage was done and a moderate amount 
of hyperplastic material was obtained, which was found to show 
squamous hyperplasia with some areas of partially degenerated 
decidual tissue. Her immediate postoperative course was unevent- 
ful. Antibiotic therapy was continued postoperatively. During 
the first day after the operation she received 70 units of regular 
and 30 units of isophane insulin and the carbon dioxide combin- 
ing power was 22.1 mEq. per liter. Later that day acetonuria 
varied from 0 to 4+, for which she was given a total of 55 units 
of regular insulin. At 4 a. m. on the morning of the third post- 
operative day she was noted to be delirious, after several episodes 
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Fig. 1.—Insulin resistance of patient in case 1, during 21.5 hours of therapy. 


74 segmented forms, and 8 small lymphocytes. Urinalysis showed 
a specific gravity of 1.025, pH 6, 3+ protein, 2+ sugar, 2+ 
acetone, and 5 to 10 white blood cells per high-power field. The 
blood sugar level was 375 mg. per 100 cc.; carbon dioxide com- 
bining power, 14.4 mEq. per liter; urea level, 45 mg. per 100 
cc.; and serum chloride level, 98.2 mEq. per liter. A serologic 
test for syphilis was negative. 

The initial impression was that the patient presented a problem 
of mild diabetes mellitus and diabetic acidosis, an abscess of the 
left breast, and endometritis with possible retained secundines. 
During the first 12 hours she was given 120 units of regular 
insulin and 5,000 cc. of fluids intravenously, which adequately 
controlled the acidosis. Concentrated procaine penicillin (Abbo- 
cillin), 800,000 units daily, and streptomycin sulfate, 0.5 gm. 
twice daily, were given intramuscularly and hot saline soaks were 
applied to the left breast. Her anorexia and occasional vomiting 
persisted, and her temperature varied from 99.2 to 101 F (37.3 
to 38.3 C), daily. On the second hospital day she was placed on 
therapy with 20 units of isophane (NPH) insulin daily and given 
supplementary regular insulin and fluids intravenously as needed. 
Despite administration of 50 to 80 units of supplementary insulin 
daily for the next three days, she continued to have occasional 


of vomiting during the night. An intern was called to see her and 
found her to exhibit signs of severe diabetic acidosis with 4+ 
glycosuria and acetonuria. At this time the temperature had 
risen to 103 F (39.4 C) rectally. In 24 hours the temperature re- 
turned to normal and remained so. Delirium occurred coinci- 
dentally with the febrile episode. 

Infusicn of sodium chloride solution was immediately started 
and she was given 50 units of regular insulin intravenously. An 
emergency bloed sugar level was reported verbally several hours 
later as being “greater than 700 mg. per 100 cc.” and carbon 
dioxide combining power as “less than 5 mEq. per liter.” She was 
started on much more vigorous therapy and by 11 a. m. had been 
given a total of 350 units of regular insulin. The carbon dioxide 
combining power was reporied as 4.1 mEq. per liter at this time. 
Insulin dosage was increased, but, in spite of this, her condition 
continued to deteriorate and at | p. m., 11 hours afier initial 
therapy, she was in shock with a blood pressure of 90/50 mm. 
Hg and was vomiting “coffee-ground” material. She appeared 
critically ill. She was given whole blood and 20 units of cortico- 
tropin (ACTH) was added to the intravenous therapy; 300 cc. 
of 1% potassium chloride solution had been given intravenously 
earlier in her therapy. At this time it was felt that this repre- 


| 


790 INSULIN RESISTANCE—HAMPTON ET AL. 


sented a problem of insulin resistance. Therefore, insulin dosage 
was increased to 500 units of regular insulin every half-hour, 
250 units given subcutaneously and 250 intravenously. At 4 p. m., 
14 hours after therapy for acidosis was started, her blood sugar 
level was 910 mg. per 190 cc. and carbon dioxide combining 
power, 6.8 mEq. per liter. She regained consciousness shortly 
afterward, although the blood pressure remained 90/60 mm. Hg. 
The urinary output was good during the entire episode. At 8 
p. m., 16 hours after beginning therapy, she had received 5,900 
units of regular insulin, 4,600 cc. of fluid, which included 1,000 
cc. of whole blood and 1,000 cc. of 6 M sodium lactate, and 20 
units of corticotropin. She had a urinary output of 1,400 cc., 
with urine still showing 4+ sugar and 2+ acetone; a blood sugar 
level of 540 mg. per 100 cc.: and carbon dioxide combining 
power of 9.5 mEq. per liter. Her temperature had then risen to 
103.6 F (39.8 C), but she remained fairly rational, even though 
the blood pressure was still 90/60 mm. Hg. Insulin dosage was 
increased to 600 units every 30 minutes and at 12 midnight the 
carbon dioxide combining power had risen to 18.9 mEq. per 
liter. At 1:30 a. m. on April 24, the urine showed no acetone and 
only a trace of sugar. This was 21.5 hours after therapy was 
started, during which time the patient received a total of 11,425 
units of regular insulin. Figure 1 gives a résumé of her course. 

She was now alert, blood pressure was 110/70 mm. Hg, and 
she was taking fluids orally. The following morning blood 
studies showed a blood sugar level of 87.6 mg. per 100 cc., 
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Fig, 2.—Insulin resistance of patient in case 1, showing entire course of 
treatment. 


carbon dioxide combining power of 26 mEq. per liter, serum 
chloride level of 100.9 mEq. per liter, serum sodium level of 
144 mEq. per liter, and serum potassium level of 2.13 mEq. per 
liter. An electrocardiogram showed sinus tachycardia and pro- 
longed QT interval of 0.39 seconds compatible with hypokalemia. 
Her urine was free of sugar and acetone. She was given 80 mEq. 
of potassium on April 24, and again on April 25, and a con- 
tinuous infusion of dextrose to prevent hypoglycemia, which 
threatened constantly. Obviously no insulin was administered 
during this period. Her urine continued to be free of sugar and 
acetone. Fasting blood sugar level was 120 mg. per 100 cc. on 
April 25, with a serum sodium level of 141 mEq. per liter, carbon 
dioxide combining power of 21.6 mEq. per liter, serum potassium 
level of 3.24 mEq. per liter, and blood urea level of 28 mg. per 
100 cc. She was now doing well clinically and had received no 
insulin since April 24, when her severe acidosis was terminated 
with the massive therapy described above. The blood sugar level 
at the end of this 60-hour period was 310 mg. per 100 cc. Glyco- 
suria reappeared on Aonril 26, and on the next day acetonuria 
reappeared. Insulin administration was reinstituted on April 27. 
Administration of 565 units of regular insulin was required to 
control sugar and acetone in the urine during this day. Between 
April 28 and May 2, 300 to 950 units of regular insulin daily 
was required. On May 3 the low-grade fever subsided and anti- 
biotic therapy was discontinued several days later. During the 
ensuing week she was regulated on therapy with isophane insulin, 
requiring 160 units on arising and 60 units before supper. On 
May 11, lente insulin was substituted unit for unit. Her diet at 
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this time totaled 1,500 calories with 80 gm. of protein, 60 gm. 
of fat, and 180 gm. of carbohydrate. This regimen kept her 
urine free of sugar and acetone, and a blood sugar curve at 
discharge was 90 mg. per 100 cc. before breakfast, 128 mg. 
before dinner, 170 mg. before supper, and 235 mg. at bedtime. 
She was discharged on May 20, her 36th hospital day, on the 
same diet and on therapy with 180 units of lente insulin before 
breakfast and 40 units before supper. 


She was then followed in the diabetic outpatient clinic, and 
by June 1, 1954, one and one-half months after her admission, 
she required cnly 200 units of lente insulin daily. Thereafter her 
insulin requirement fell rapidly and in July, 1954, she was taking 
30 units of lente insulin daily, with no glycosuria and a fasting 
blood sugar level of 106 mg. per 100 cc. (fig. 2). She did not 
return to the clinic until March 15, 1955, 10 months after dis- 
charge from the hospital. She had been following a 1,500-calorie 
diet and had taken no insulin since September, 1954, six months 
previously. Her general health had been good and a complete 
physical examination was normal except for slight elevation of 
blood pressure to 150/90 mm. Hg. Urine specimens collected 
before meals the day before her visit showed no glycosuria. A 
blood sugar determination made several hours after eating 
showed a level of 185 mg. per 100 cc. 


Case 2.—A 22-year-old Negro woman was first found to have 
diabetes mellitus when she was admitted to the University of 
Virginia Hospital in diabetic coma when she was 14 years of age. 
Since then she had returned only sporadically to the medical 
outpatient department for regulation, but her condition was fairly 
well controlled with administration of 60 to 100 units of isophane 
insulin daily, without any evidence of complications. She had 
been seen in October, 1954, when she was again admitted for 
treatment of diabetic coma. After this, she had not required an 
unusual amount of insulin until the present episode. Four days 
before her present admission she had indulged in an alcoholic 
“binge” and had returned home the next day inebriated, with 
occasional nausea and vomiting. This persisted until the day 
before admission, when she became unresponsive. She had been 
given her usual 60 units of isophane insulin daily except for 
one morning, three days before admission. After approximately 
12 hours of coma she was brought to the University of Virginia 
Hospital emergency room on June 13, 1955, at 10:45 p. m. 

Physical examination at that time revealed marked dehydra- 
tion and an unresponsive state. The blood pressure was unobtain- 
able; the pulse rate was 110 per minute, respirations 20; and 
she was afebrile. Laboratory studies on admission showed a 
hematocrit of 46% and white blood cell count of 16,400 per 
cubic millimeter, with a shift to the left. Urinalysis showed a - 


specific gravity of 1.016, no proteinuria, but 44+ glycosuria and % 


acetonuria. The blood sugar level on admission was 908 mg. — 
per 100 cc., and carbon dioxide combining power was 3.6 mEq. 
per liter. The blood urea level was 148 mg. per 100 cc. and 
serum sodium level, 142 mEq. per liter; serum potassium level 
was 4.75 mEq. per liter. Sodium chloride solution was given 
intravenously, and the blood pressure level rose to 100/60 mm. 
Hg. Six hundred units of regular insulin was given intravenously 
and subcutaneously during the first three hours of therapy, but 
4+ glycosuria and acetonuria persisted and the second blood 
sugar determination showed a level of 832 mg. per 100 cc. with 
a carbon dioxide combining power of 5.4 mEq. per liter. Figure 
3 gives the therapy and course. At that time it was recognized 
she was probably insulin-resistant and the dosage was increased 
sharply. Her blood pressure fell to 74/40 mm. Hg, requiring 
1,000 ce. of whole blood and then a slow intravenous drip of 
arterenol (nor-epinephrine) to maintain blood pressure at 100/60 
mm.Hg. She was also given 100 mg. of hydrocortisone (com- 
pound F) intravenously without any appreciable effect. 


The patient became somewhat more responsive by 7 a. m. of 
June 14, 1955, nine hours after admission. Examination then 
revealed that the pulse rate had gradually risen to 140 per 
minute and the temperature, to 98 F (36.7 C); the abdomen 
showed signs of peritoneal irritation, especially in the right lower 
quadrant. Pelvic examination revealed a patulous cervical os. 
Peritonitis was suspected, and the patient was seen by a surgical 
consultant, who agreed but could offer no definite therapy. Up to 
this time, she had received 1,200,000 units of penicillin and 0.5 
gm. of streptomycin, and now intravenously given tetracycline 
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was added to the therapy. The patient’s condition showed little 
improvement, although the hyperglycemia gradually responded 
to the large doses of insulin (Iletin, U-500 [500 units per cc.]) as 
high as 1,000 units intravenously and 1,000 units subcutaneously 
every 30 minutes. By 12 noon the glycosuria was 3+ and by 
2 p. m. insulin therapy was discontinued, 21,750 units having 
been given during the 16-hour period after admission. At 3 p. m., 
urinalysis was negative for sugar and only slightly positive for 
acetone; the blood sugar level was 270 mg. per 100 cc. and 
carbon dioxide combining power, 11 mEq. per liter. Serum 
potassium level was 3.7 mEq., the patient having received a total 
of 140 mEq. of potassium since admission. The urinary output 
was good during the entire episode. The patient was able to 
answer simple questions but appeared ill with a rapid pulse rate. 
After the completion of a lumbar puncture, she suddenly died, 
at 5:15 p. m., June 14, 1955. 

A blood culture taken just before death did not show any 
organisms. An autopsy was performed, and the following find- 
ings are important: (1) local fibropurulent peritonitis, localized 
around the cecum and ulcerative colitis in ileocecal junction; 
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arbitrary definition is derived from Martin,'* who sur- 
veyed the subject of insulin resistance in 1941. It was 
based on the assumption that 200 units daily was the 
insulin requirement of pancreatectomized man. How- 
ever, it is now well known that the actual insulin require- 
ment after total pancreatectomy is only 26 to 50 units 
daily. Nevertheless, the definition by Martin is generally 
accepted, and this was the criterion used by Davidson 
and Eddleman ** in a thorough review of the subject in 
1950. Resistance has been seen in a large variety of 
apparently unrelated conditions, with no constant patho- 
logical changes found in those who died. For purposes 
of discussion a classification of the possible causes of 
insulin resistance is presented. 

Poor Absorption.—A simple cause of resistance is 
poor absorption of insulin from the injection site, which 
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(2) hemorrhagic ascites and pleural effusion; (3) hemorrhages 
in both lungs, foci of lobular pneumonia; (4) micro-organism 
of the genus Candida (Monilia) in ulcers of the ileum, in the 
lung, and in several small vessels; and (5) normal pancreas. 

A blood specimen was sent to the National Institutes of Health 
for studies by Dr. James B. Field, who found that her serum 
contained an insulin antagonist even at very high dilutions. He 
stated that the insulin effect using normal serum was 5.35 micro- 
moles of glycogen per gram of tissue expressed as glucose 
equivalents as measured in the rat hemidiaphragm assay tech- 
nique. This figure was based on 23 experiments. The amount of 
insulin used was 0.1 unit per cubic centimeter of equilibration 
medium (total volume 2 cc.). The results with the patient’s serum 
(each dilution representing three experiments) were as follows: 
1:1 dilution (1 cc. of serum: | cc. of equilibration medium), 
insulin effect of —2.62; 1:3 dilution (0.5 cc. serum: 1.5 cc. 
medium), —1.44; 1:9 dilution (0.2 cc. serum: 1.8 cc. medium), 
0.39; 1:40 dilution (0.05 cc. serum: 2.0 cc. medium), 1.23; and 
1:200 dilution (0.01 cc. serum: 2.0 cc. medium), 2.89. Further 
studies are planned by Dr. Field, who now has in preparation a 
report on this patient and other cases. 


Causes of Insulin Resistance 


Insulin resistance is generally defined as occurring 
when a diabetic patient who is not acidotic requires more 
than 200 units of insulin daily for adequate control. This 


Fig. 3.—Insulin resistance of patient in case 2, showing entire course of treatment. 


may occur in local lipodystrophy or from circulatory 
failure as in shock or congestive heart failure with edema. 

Increased Utilization—The problem of increased 
utilization of insulin is present in those states character- 
ized by hypermetabolism, of which thyrotoxicosis and 
fever are exampies. 

Physiological Antagonists.—If a physiological antag- 
onist to insulin is present, resistance may develop, 
although in many cases the exact nature of this is obscure. 
The stress of surgical procedures, diabetic acidosis, and 
trauma and the demonstrated hyperfunction of the 
adrenal cortex, as in adrenal hyperplasia and pituitary 
basophilism, are well-known causes of increased insulin 
requirement. Administration of the various hormones, 
such as crude anterior pituitary extract, corticotropin, 
and the adrenocortical steroids, will produce the same 
phenomenon. Another possible physiological antagonist 
is glucagon, the hyperglycemic-glycogenolytic factor 
derived from the alpha cells of the pancre.s. It has been 
estimated that, in the United States, up to 10% of this 
factor is contained in commercial preparations,’ but its 
significance has not been definitely elucidated. 
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Increased Rate of Destruction.—A cause of insulin 
resistance that is largely speculative is that of increased 
destruction of the hormone. Bruch,’ in 1950, surveyed 
the subject of insulin physiology. He cites the work of 
Mirsky and others, who offer evidence that insulin can be 
inactivated in vitro by animal tissue and tissue extracts. 
Liver and kidney extracts seemed to show the greatest 
ability to inactivate insulin in vitro. The substance 
appears to be an enzyme-like principle, which has been 
named insulinase. Inactivation of insulin in vitro has also 
been demonstrated with blood from patients with 
leukemia or severe purulent infections. A thermolabile 
enzyme-like substance has also been postulated as the 
cause of this inhibition of insulin. The significance of 
these studies is not known at this time, but they may offer 
one possible explanation of the etiology of resistance. 

Antibody Formation.—Since insulin is a foreign pro- 
tein and administered parenterally, immunologic mecha- 
nisms have been considered to account for clinical insulin 
resistance. Several workers have searched for, and on 
occasion demonstrated, anti-insulin activity in the serum 
of patients manifesting varying degrees of insulin resist- 
ance. Lowell * and Lerman * used a bioassay technique 
in which normal or diabetic serum-insulin mixtures were 
injected into animals. The presence or absence of convul- 
sions and/or the fall in blood sugar level were used to 
estimate the anti-insulin activity associated with a given 
serum sample. Their studies suggested a relationship 
between the clinical state of insulin resistance on the one 
hand and the demonstration of anti-insulin activity in 
serum on the other hand. Furthermore, the serum factor 
was shown to possess some specificity since it could 
antagonize or neutralize insulin derived from animal but 
not human sources or vice versa. These studies have been 
criticized ° because of the variability inherent in the bio- 
assay techniques employed. Berne and Wallerstein," in 
a review of this problem, found that the serums from the 
majority of patients with insulin resistance had no 
demonstrable anti-insulin activity and, in the 10 cases 
showing such activity, the techniques employed could 
stand justifiable criticism. More recent methods’ de- 
signed to investigate this problem have used the meas- 
urement of glycogen synthesis in the isolated rat 
diaphragm in the presence of mixtures of serum from 
insulin-resistant patients and known amounts of insulin. 
In general, the known antigenic potentiality of insulin 
and the demonstration that an insulin-neutralizing factor 
may appear in the serum of patients tolerant of insulin 
furnishes at least indirect evidence that anti-insulin anti- 
body production may indeed be one explanation of 
clinical insulin resistance. 

A review of the cases of insulin resistance reported 
reveals that they fall into two general clinical groups: 
a prolonged type, in which the resistance lasts for weeks 
or even years, and a temporary type that is present for 
one or two days. Davidson and Eddleman ‘* designate 
prolonged insulin resistance as “true” resistance, which 
they feel is caused by circulating antibodies, insulinase, 
or fixed-tissue antibodies. These authors were able to 
tabulate 50 cases of prolonged insulin resistance by 1950. 
The report by Smelo * of a young female diabetic who 
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was given an average of 850 units of insulin daily over a 
four-year period represents the longest period of sus- 
tained insulin resistance in the literature. The temporary 
type of resistance is most commonly seen associated 
with diabetic acidosis or infections. A large number of 
cases of this type have been reported, but the greatest 
amount of insulin given in a case of temporary resistance 
is that recorded by Sheppard.’ He gave 56,080 units 
within a 26-hour period to a patient whose insulin resist- 
ance was apparently precipitated by a cold. 


Comment 


The first case presented above contains features of both 
prolonged and temporary types of insulin resistance. The 
patient had two active infections, a breast abscess and 
endometritis, then had been exposed to the stress of sur- 
gery for these infections. In addition, severe diabetic 
acidosis accompanied by shock further increased the de- 
mand for insulin. However, the fact that she developed 
severe diabetic acidosis on the ninth day after receiving 
exogenic insulin, a foreign protein, after having received 
no insulin for several years, might suggest an antibody 
response to this protein. It should be emphasized that 
many of these patients had mild diabetes and were re- 
ceiving no insulin prior to the episode of resistance. This 
patient is typical in that respect. Also, the persistence of 
the resistance to the extent that she required 200 units 
or more daily for six weeks for adequate control suggests 
other factors, such as antibody formation or increased 
destruction in the body. As is also true of many of these 
patients, one can only speculate on the nature of the pro- 
longed resistance. 

In the second case, an infection and ensuing severe 
acidosis and coma were the chief factors in the production 
of the resistance. It is interesting to note that the anti- 
body studies revealed the probable presence of an insulin 
inhibitory factor in the serum. As none of the methods 
in current use for the immunologic study of insulin re- 
sistance can be deemed really adequate, this finding is not 


conclusive, but certainly it is highly suggestive of the a 


presence of an antibody factor. Boldness in the admin- 
istration of large quantities of insulin is the keystone in 
the management of insulin resistance. Apparently there 
is no absolute resistance if enough hormone is given. This 
point has been well illustrated by recent reports.'” 

In both of the cases presented, insulin was given in 
increasingly larger doses until glycosuria disappeared. 
The second patient responded with a fall in blood sugar 
level from 908 to 270 mg. per 100 cc. after receiving 
21,750 units of insulin but died despite the chemical im- 
provement. The protracted acidosis and coma of at least 
12 hours’ duration prior to admission had probably pro- 
duced irreversible damage. Too, a severe and over- 
whelming infection was clinically present. 

A problem that is often mentioned in regard to insulin 
administration is the efficacy of the intravenous route. 
Evidence '' suggests that insulin disappears rapidly when 
injected into the body but appears in the urine in only 
infinitestimal amounts, even in insulin-resistant patients 
who receive large amounts of exogenic insulin. A patient 
has been reported '™ who received 400 units of insulin 
intravenously for shock therapy, only 0.59 units of which 
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could be recovered in a 24-hour period, which is only 
about 0.1% of the injected insulin. Also, Smelo * found, 
by using comparative sugar curves during the lengthy 
study of his case of prolonged insulin resistance, that in- 
travenously given insulin is moderately more effective 
than that given by the subcutaneous route. The concept 
of excretion of excess insulin in the urine appears to be 
unfounded. 

A noteworthy feature of the first case was the three-day 
period of hypoglycemia that followed the patient’s re- 
covery from diabetic acidosis. Hypoglycemia of such 
prolonged duration cannot be attributed to mobilization 
after recovery from shock. Also, most authors '* believe 
that subcutaneously administered insulin disappears from 
the body in eight hours and intravenously administered 
insulin in much less time. We are unable to offer an ade- 
quate explanation for this protracted hypoglycemia but 
suggest that the hormone must have been stored in the 
body. 

Another point of interest in the management of these 
patients was the administration of corticotropin and hy- 
drocortisone during the height of the illness. This was 
done despite the knowledge that these compounds can 
cause hyperglycemia, because of the evidence suggesting 
that these hormones may influence antibody production 
and antigen-antibody interaction.'* Also, steroids have 
effectively controlled certain disease states in which a 
similar etiology has been suggested, such as acquired 
hemolytic anemia and thrombocytopenic purpura.'* No 
definite effect, either adverse or salutary, was noted after 
the administration of corticotropin and hydrocortisone in 
these patients, but no definite conclusions can be drawn, 
considering the small amounts given, the short interval 
in which they were administered, and the many other 
supportive measures used. 

Another point of significance in the general manage- 
ment of insulin resistance is the occurrence of allergic 
reactions to insulin of the atopic type as manifested by 
urticaria. It is the opinion of most authors ** that, while 
both insulin resistance and insulin allergy of the atopic 
variety may be seen in a given case, the two states repre- 
sent independent phenomena. It is also worthwhile to 
note that insulin resistance is not confined solely to 
diabetes mellitus. In 1938 Banting '* described insulin 
resistance in a nondiabetic patient with schizophrenic 
reaction. The patient was given over 1,000 units of 
insulin without shock. This level of tolerance was devel- 
oped over a period of 59 treatments of insulin for shock 
therapy, with increasing doses. This phenomenon has 
been noted many times since Banting’s report and is 
somewhat suggestive of the development of antibodies 
that neutralize the insulin. 


Summary 


In two cases of insulin resistance, one patient required 
11,425 units of insulin within 21.5 hours to alleviate 
diabetic acidosis, with the resistance persisting for six 
weeks, and a second patient received 21,750 units of 
insulin in 16 hours with clinical and chemical improve- 
ment but finally died. 


Box 1847, University Station (Dr. Mulholland). 
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Studies of Cholesterol Synthesis.—Cholesterol is an important 
constituent of the body. The total amount in a 70 kg. man is 
0.3% of the wet weight, or 210 gm. The content of individual 
tissues ranges from 0.12% in red cells to 4.5% in the adrenal 
gland. Since practically no cholesterol is oxidized to carbon 
dioxide to yield energy, it is of interest to investigate the function 
of this relatively abundant solid alcohol. It is known that certain 
bile acids and their salts, which are important for the digestion 
of fat, are derived from cholesterol. The plasma cholesterol is 
believed to play a key role in the transport of neutral fat by 
means of the lipoprotein fractions of the blood. Cholesterol has 
been found to be a precursor of several steroid hormones, in- 
cluding some produced by the adrenal gland and some by the 
gonads. The relationship between cholesterol and atherosclerosis 
is, of course, of great contemporary interest. Finally, there is 
reason to believe that cholesterol has an influence on som2 
immunologic reactions, and that it may participate in the detoxi- 
fication of certain classes of poisons, . .. Block and Rittenberg 
and their colleagues have demonstrated that the reaction 
acetate—cholesierol is the only one involved in the biosynthes’s 
of the free cholesterol. Cholesterol is synthesized from acetate 
in other organs, and we have demonstrated abundant extra- 
hepatic production in the adrenals, ovaries and placenta of 
human subjects. The average diet contains about 0.5 gm. of 
cholesterol, and this can be increased to nearly 7 gm. per day of 
high-cholesterol foods, such as eggs. Studies with tritium-labeled 
cholesterol have shown that 20 to 50% of the tracer dose is 
absorbed from the gastrointestinal tract. Most of the cholesterol 
in the body, then, consists of a mixture of exogenous or dietary 
cholesterol, and endogenous cholesterol. In the case of the 
plasma the endogenous cholesterol is of hepatic origin. —G. V. 
LeRoy, M.D., Studies of Cholesterol Synthesis in Man Using 
Carbon Labeled Acetate, Annals of Internal Medicine, March, 
1956. 
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_/ RESULTS OF SUBTOTAL GASTRIC RESECTION (BILLROTH 2 TYPE) 
FOR DUODENAL ULCER 


INFLUENCE OF PREOPERATIVE ACIDITY ON POSTOPERATIVE ACIDITY IN RELATION TO EXTENT 
OF RESECTION AND RELATION OF POSTOPERATIVE SEQUELAE TO EXTENT OF RESECTION 


James L. A. Roth, M.D., Ph.D., Irvin Becker, M.D., Sherwood Vine, M.D. 


and 
Henry L. Bockus, M.D., Philadelphia 


Partial gastric resection is generally regarded as the 
procedure of choice, at the present time, for many 
patients with complicated or intractable peptic ulcer. 
An estimated 10% of the total group of patients with 
duodenal ulcer are subjected to this operation, which has 
been demonstrated by experimental and clinical studies 
to reduce the secretion of hydrochloric acid and to pro- 
vide a maximum degree of protection against recurrent 
ulceration. Inasmuch as operative mortality in the hands 
of well-trained surgeons is at present no more than 2 to 
3%, the decision about surgical intervention can be 
made without undue apprehension as to immediate 
survival. Subtotal gastrectomy, however, may give rise 
to some unsatisfactory side-effects, which usually come 
to the attention of the internist who follows the patients 
rather than the surgeon. who performs the operation. 
Postgastrectomy syndromes have been variously reported 
to occur in from 10 to 60% of cases. The objective of 
surgical intervention as an elective procedure should be 
not only to cure the ulcer disease but to render the patient 
free of disabling symptoms. Operation must not give rise 
to physical incapacity or inability to earn a livelihood. 
For these reasons, it is desirable to periodically review 
the results of therapy. 

There is no unanimity of opinion as to what con- 
stitutes a “satisfactory” or “unsatisfactory” result. 
However, the recent national survey ‘ of the American 
Gastroenterological Association has led to the conclusion 
that 85% of patients have a favorable result based upon 
the following criteria: absence of x-ray evidence of recur- 
rence, absence of postoperative hemorrhage, patient 
satisfaction, ability to work, and freedom from ulcer 
symptoms. Rates of recurrences are of little value unless 
one knows whether the author refers only to recurrences 
verified surgically or includes those cases in which there 
is roentgen evidence of recurrence plus those in which 
patients may have suffered from late postoperative hem- 
orrhage. The American Gastroenterological Association 
survey showed recurrences demonstrated by x-ray in 1.3 
to 2.5% of patients with at least a two-year follow-up. 

End-results have been shown experimentally and 
clinically to depend upon (a) adequacy or extent of 
gastric resection to remove parietal cells and reduce 
hydrochloric acid secretion, (b) complete removal of the 
antral mucosa to eliminate the gastrin mechanism, and 
(c) the length of the afferent jejunal loop (mucosal 
susceptibility increasing with the length). The cause of 
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¢ Conditions that predispose a patient to hyper- 
acidity, to anastomotic ulcer, and to the dumping 
syndrome after subtotal gastric resections have 
been studied in 100 patients who underwent the 
Billroth 2 operation. 

Recurrence of acidity after operation was less 
frequent in patients whose preoperative acidity had 
been normal than in those whose preoperative 
acidity had been high. The more extensive the re- 
section, the less frequent was the occurrence of 
higher postoperative free acid titers. Anastomotic 
ulcers did not occur in 70 patients with the more 
extensive (more than three-fourths) resections but 
did occur in 4 out of 30 patients with the less 
extensive resections. These findings exhibited the 
advantages of the more extensive resections with or 
without vagotomy. 

The dumping syndrome was only a little more 
frequent in the patients with the more extensive 
resections. It was more strongly correlated with 
sensitiveness and tension in the patient. 

These facts affect the surgeon's decision as to 
the type of operation, how extensive it should be, 


and whether vagotomy should be done at the same 
time. 


anastomotic ulcer is generally thought to be the same 
as that responsible for the primary duodenal ulcer, plus 
conditions produced by the operation; namely: (a) 
residual capacity to secrete hydrochloric acid and pepsin;” 
and lack of neutralization by reflux of bile and pancreatic 
juice; (b) decreased mucosal resistance of jejunum 
exposed to acid; and (c) such conditions as decreased 
vascularity, fixation of mucosa to underlying connective 
tissue, and prolapse of stomal mucosa. When anastomotic 
ulcer does occur, further surgery is frequently undertaken 
in an effort to reduce still further the acidity of gastric 
content. Resection of part of the gastric remnant and/or 
complementary vagotomy are the most commonly used 
procedures. 

If a patient is to have a subtotal gastrectomy, it would 
be desirable to know what his chances of secreting free 
acid postoperatively might be. If the surgeon had some 
indication that the patient would most likely have excess 
free acid in the gastric contents after a routine subtotal 
gastrectomy, he might then consider a more extensive 
resection or resection plus complementary vagotomy as 
the initial procedure of choice. An extremely high pre- 
operative acidity level might be such an indication. To 
appraise the validity of this thesis, we undertook to cor- 
relate the postoperative acidity with the preoperative 
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acidity and the extent of resection. Other investigators 
have correlated such factors as preoperative acidity with 
recurrence rate, postoperative acidity with recurrence 
rate, preoperative acidity with postoperative acidity, and 
extent of resection with postoperative acidity.* No one, 
to our knowledge, has studied all of these factors 
together, and especially the relationship between pre- 
operative acidity and postoperative acidity as influenced 
by the extent of gastric resection. We should like to 
emphasize that no special mention is made in most 
published reports of the necessity for fluoroscopic local- 
ization of the tip of the tube in performing the post- 
gastrectomy gastric analysis. Unless such a precaution 
is taken, and the position of the tube is fixed by taping it 
to the cheek, the titrations of the so-called gastric content 
may be grossly in error and the data invalid. In evaluating 
the results of subtotal gastrectomy for peptic ulcer, con- 
sideration was given not only to success in preventing 
ulcer recurrence (or hemorrhage) but also to the occur- 
rence of unfavorable side-effects. Attention was directed 
to the incidence, severity, and duration of the post- 
gastrectomy sequelae that may be due to changes in intra- 
jejunal pressure, or to motor difficulties involving the 
gastrojejunal anastomosis, or to the loss of the reservoir 
function of the stomach associated with rapid emptying 
of the stomach remnant. 


Methods of Study 


The data herein reported are based upon an analysis 
of the records of 100 patients in whom the Billroth 2 type 
of gastric resection was done for duodenal ulcer. The 
patients were operated on by members of all three sur- 
gical services of the Graduate Hospital during the years 
1942 to 1952. The follow-up varied from 2 to 12 years, 
averaging 4.3 years. Ninety per cent of the group were 
closely followed as private office patients. Gastric 
analyses were performed on all patients from four to 
six weeks postoperatively. In more than one-third of the 
group, a second gastric analysis was obtained one year 
after the resection, and in a number of patients serial 
observations were made over a follow-up period of 10 
years. The data on the late postoperative evaluation 
will be the subject of a future report, but there would 
appear to be no consistent change in the gastric secretory 
status one year or more later; i. e., there was no delayed 
return of acid if a relative achlorhydria was noted at four 
to six weeks. 

The technique and pitfalls of the gastric analysis have 
been discussed previously.* After the patient Lad fasted 
overnight, with nothing given by mouth, the gastric 
residuum was completely evacuated. Aliquot samples of 
gastric contents were aspirated every 15 minutes for two 
hours following an Ewald test meal of two slices of white 
bread and 350 cc. of water. The concentrations of free 
and total acid were determined by titration with N/40 
sodium hydroxide, with 1 cc. of strained gastric juice 
and Tépfer’s reagent and phenolphthalein used as indi- 
cators. The tip of the tube was visualized fluoroscopically 
in all patients studied postoperatively to make certain 
that it was in the stomach remnant and not in the esopha- 
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gus or in the afferent or efferent loops. The presence of 
bile was noted in all samples and quantitated (1+ 
to 4+-). 


The extent of gastric resection was estimated by com- 
parison of the preoperative area of the stomach profile 
with that of the postoperative gastric remnant. The sur- 
geon’s estimate and pathologist’s measurements and 
weight of the resected specimen were initially correlated 
with the x-ray method. The two former estimates were 
abandoned because of gross disparity, effects of shrinkage 
and fluid loss, and because the important thing was how 
much stomach remained to secrete acid. A standardized 
X-ray procedure was employed. The barium meal was 
taken rapidly. Immediately after the last swallow, an 
anteroposterior film exposure was made with the patient 
in the erect position. Serial observations with 3-oz. incre- 
ments of the barium meal ( i. e., 3 0z., 6 0z., 9 oz.) per- 
mitted measurement of the maximum size of the stomach 
remnant (fig. 1, 2, and 3). 


Fig. 1.—A, preoperative profile of stomach (18.4 sq. in.); B, gastric 
remnant (11.7 sq. in.) one year after operation. Arrow points to anasto- 
motic ulcer confirmed at surgery. Estimated one-third resection. 


From changes in the area of the projected x-ray 
shadow of the stomach measured with a planimeter, the 
size of the stomach remnant was determined and the 
extent of gastric resection estimated. This procedure has 
been shown to be valid and reliable.* In most of the 
patients, a barium meal of 9 oz. gave the maximum area 
postoperatively, the excess “spilling over” and out the 
efferent loop. This more precise method could not be 
applied to 12 of the patients seen in the years prior to 
1948. However, it is unlikely that any significant error 
was introduced in the over-all statistics concerned with 
the extent of gastric resection, since these patients had 


all received 8 oz. or more of barium. Serial x-ray obser- 


vations over a period of years also failed to show any 
significant or consistent change in the size of the stomach 
remnant; i. e., it did not increase in size with the passage 
of time unless there was obstruction to the efferent loop. 
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We have suspected through the years that the nervous 
temperament of the person with subtotal gastrectomy 
conditioned the occurrence, severity, and duration of the 
“dumping” syndrome. To evaluate the role of “nervous- 
ness,” the records of the patients were reviewed for 
remarks concerning reactivity or lowered pain threshold, 
sensitivity, tension, and anxiety. Attention had been given 
for many years by our group to the significance of 
so-called nervous manifestations in the analysis of symp- 
tom patterns. Detailed notations were also tabulated from 
the records on (a) symptoms of the early dumping 
syndrome, its onset, severity, and persistence; (b) symp- 
toms of the delayed hypoglycemic syndrome; (c) diar- 
rhea, its severity and persistence; (d) vomiting of bilious 
fluid and/cr food; and (e) weight changes (loss or 
inability to regain weight). The severity of dumping 
symptoms was quantitated as follows: 1+ postprandial 
fulness, weakness, drowsiness, or lassitude; 2+ the 
same, plus palpitation, sweating, or feeling of warmth; 
3+ the same, not prevented by dry meals and anti- 


tog 


Fig. 2.—A, preoperative profite of stomach (23.6 sq. in.); B, gastric rem- 
nant (6.0 sq. in.) six weeks after operat.on. Estimated three-fourths 
resection, 


cholinergic drugs before meals with or without seda- 
tives and necessitating immediate postprandial recum- 
bency for control; 4+ the same, but associated also 
with syncope or its equivalents. 


Resulis 


Gastric Acidity. —The relation of preoperative acidity 
to postoperative acidity is summarized in table 1. The 
data in tables | and 2 refer to the maximum or peak free 
acid response to the Ewald test meal, expressed in milli- 
equivalents per liter or clinical units. In our laboratory, 
values for free acid concentration up to 50 clinical units 
are considered within normal range for the unoperated 
stomach. The preoperative acidity above 50 clinical units 
is subdivided into three categories of “hyperacidity” 
(51-75, 76-100, and more than 100 clinical units) to 
demonstrate more clearly the influence of preoperative 
acidity upon the postoperative free acid concentration. 
Postoperative acidity has been subdivided into “achlor- 
hydria,” 1-10, 11-20, or more than 20 clinical units 
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for the same reason. In our experience with this pro- 
cedure of gastric analysis, and the tube fluoroscopically 
placed in the postoperative stomach, we have never failed 
to demonstrate the presence of free acid in association 
with an anastomotic ulcer. In this series, as well as in all 
other patients with anastomotic ulcers studied in the 
Graduate Hospital during the past 15 years, the lowest 
free acid concentration encountered with ulcer recur- 
rence has been 10 clinical units. 


|1.—Relation of Preoperative and Postoperative Acidity 
in Patients with Duodenal Ulcer 


Pre- 
operative No. of Postoperative Peak 
Peak Cases Free Acid, 
Free Acid Pre- mEq./ Liter 
mEq./ ~ 
Liter tively 0 1-10 11-20 > 2% 
2 1 ig 1 
100 58 15 16 11 


In general, postoperative achlorhydria was associated 
with 3+- and 4+- quantities of bile, suggesting frequent 
regurgitation of duodenal content into the lumen of the 
stomach remnant. On the other hand, when hydrochloric 
acid was titratable in the postoperative gastric samples, 
usually little or no bile (0 or 1+) was noted in them 
during the course of the gastric analysis. Three of 23 
patients (13% ) with normal acidity preoperatively had 
demonstrable free acid postoperatively, whereas 39 of 
77 patients (50.6% ) with hyperacidity prior to gastric 
resection continued to secrete acid postoperatively. 
Twenty-six of these patients (66.5% ) had significant 
free acid concentrations (1. e., above 10 clinical units) 
compared to only one patient with normal preoperative 
acidity. Thus, the higher the preoperative level of free 
acid, the greater the likelihood of recovery of hydro- 
chloric acid postoperatively in greater concentrations. 


TaBLe 2.—Relation of Extent of Resection * to Preoperative and 
Postoperative Acidity in Patients with Duodenal Ulcer 


Pre- No. of Postoperative Peak 
operative Cases Free Acid, mEq./ Liter 
Free Acid, tively 0 1-10 11-20 > 20 
Liter % & % % % 
26- 50 5 18 5 2 1 ‘de 
51- 75 14 33 7 22 ] 3 ? 5 1 3 
76-100 10 18 1 7 9 3 : 6 Py 
> 100 1 1 1 
Total 30 70 13 45 1 iM 8 8 8 3 
% 43.3 66.2 3.3 18.3 ¥6.7 19.7 %.7 828 


* Two-thirds and three-fourths. 


The influence of preoperative acidity upon postopera- 
tive acidity in relation to the extent of resection is sum- 
marized in table 2. Thirty patients had an estimated 
resection of two-thirds or less of the stomach. Thirteen 
of this group (43%) had an achlorhydria postopera- 
tively. Twenty-five of the 30 patients (83% ) had hyper- 
acidity prior to gastric resection. Seventeen of these 25 
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(68% ) had free acid demonstrable postoperatively, and 
16 (64% ) had more than 10 clinical units. In contrast, 
45 of the 70 patients (66% ) with an estimated resection 
of three-fourths or more of the stomach had no free 
acid demonstrable postoperatively. Fifty-two of the 70 
patients (74% ) had hyperacidity preoperatively. Twenty 
of the 52 (38% ) had acid postoperatively, but only 11 of 
the group (21% ) had more than 10 clinical units. Thus, 
| the less extensive the resection, the greater the likelihood 
of a higher postoperative free acid titer; and, the higher 
the preoperative acidity, the greater the necessity for a 
more extensive resection to achieve a lower postoperative 
acidity. 


Postoperative Ulcer —Anastomotic ulcer occurred in 


4 of the 30 patients with the less extensive resections 
but in none of the 70 with at least a three-fourths resec- 
tion. A fleck or crater was demonstrated in three of the 
patients. The diagnosis of anastomotic ulcer was pre- 
sumptive in the fourth patient, who passed tarry stools 
for several days after he had been having midabdominal 
pain on the left for approximately one week. Unfortu- 


TABLE 3.—Data in Patienis with Anastomotic Ulcers 


Casel Case2 Case3 Cased 


Preoperative free acid, clinical units. 70 108 &5 77 
Extent of resection................... By % 
Postoperative free acid, clinical units 10 21 30 25 

Interval to recurrence, yr............. 4 3 1.5 1 
Diagnosis 

— at ? + 

3 mo 

Gastroscopy ie + + 

Ultimate therapy..................... Medical Medical Medical Surgical 


nately, definitive x-ray studies were not obtained at that 
time, and subsequent barium enema and progress meal 
examinations failed to disclose a lesion several months 
later (table 3). The peak postprandial acidity in these 
four patients before resection of two-thirds of the stom- 


ach was 70, 108, 85, and 77 clinical units, and the post- 


operative acidity was’10, 21, 30 and 25 clinical units 
respectively. Bile was not present in significant amounts 
during the course of these gastric analyses. On the basis 
of this experience, perhaps one may conclude that the less 
extensive the resection, the higher the postoperative 
acidity and the greater the likelihood of anastomotic ulcer 
developing. 

Early Dumping Syndrome.—Perhaps the most dis- 
agreeable aftermath of subtotal gastrectomy in some 
instances is the occurrence of symptoms occurring within 
the first half-hour after eating, labeled the early dumping 
syndrome. This syndrome is characterized by the pres- 
ence of one and usually several of the following sensa- 
tions in order of frequency and annoyance: nausea, 
weakness, faintness, lightheadedness, sweating, sensa- 
tion of warmth or chilliness, epigastric fulness or pain, 
palpitation, headache, drowsiness, or yawning. The 
dumping syndrome occurred in 50% of the patients, 
occurring before discharge from the hospital in 53% of 
these. Usually the symptoms were initiated on the sixth 
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to the ninth postoperative days after the diet had been 
advanced to a “six meal” stage with solid foods. Mani- 
festations were delayed in their appearance in 47% of 
the patients having the dumping syndrome; i. e., the 
symptoms were first mentioned at the first or a subse- 
quent follow-up office visit. The explanation for this 
delay was not always apparent. In many instances it 
appeared to come on with overeating or the taking of 
sweets, which were avoided under hospital supervision. 
There was no correlation between the time of onset and 
the duration or severity of the symptoms. 


Fig. 3.—Serial profiles of stomach remnant with increments of barium 
meal: a, 3 oz., 5.4 sq. in.; b, 6 oz., 7.8 sq. in.; c, 9 oz., 11.1 sq. in.; 
and, d, 12 oz., 10.7 sq. in. Estimated two-thirds resection, based on 
maximum area with 9 oz. meal, 


The incidence and severity of the dumping syndrome 
in relation to the extent of gastric resection was as 
follows: Twelve of the 30 patients (40% ) who had a 
resection of two-thirds or less developed symptoms of 
the dumping syndrome, whereas 38 of the 70 patients 
(54% ) with resection of three-fourths or more of the 
stomach experienced such symptoms. Five of the 12 
patients (42% ) had grade 1+, 4 (33%) grade 2+, 
and 3 (25%) grade 3-+- or 4+ dumping symptoms. 


0. 4 
& 
> vied 
RE 
Ree x 
é } 
| 
{ 


798 SUBTOTAL GASTRIC RESECTION—ROTH ET AL. 


Only 11 (29% ) of the 38 patients with the more exten- 
sive resections had grade 1-+-, while 18 patients (47% ) 
had grade 2+- severity of the dumping syndrome and 
9 (24%) had grade 3+ or 4-L. It will be noted that 
there was a slightly increased incidence (54% versus 
40% ) and tendency for dumping symptoms to be more 
severe (2+ versus 1+-) with the three-fourths as com- 


TaBLE 4.—Relation of Severity of Dumping Syndrome to Its 


Duration 
Duration 
<3 Mo. > 3 Mo. 
‘Severity No. % No. % 
+ 9 60 s 23 
++ 4 27 17 49 
+++ or +4+++ 2 13 10 28 
Total 15 32 85 68 


pared with the two-thirds gastric resection. Table 4 
summarizes the relation of the severity of dumping to 
its duration. A higher percentage of patients with pro- 
tracted symptoms (more than three months) had the 
more severe grades of the dumping syndrome, whereas 
60% of patients with symptoms that subsided in less 
than three months had only grade 1-++ manifestations. 
There was a definite tendency for the more severe dump- 
ing symptoms (3+ or 4+) to persist longer than three 
months (83% ). 

The relation of the dumping syndrome to nervousness 
is summarized in table 5. It is admitted that any estimate 
of abnormal nervousness is fraught with a large range of 
error and of variability depending von criteria utilized 
by the observer. The personal eq? ution is great. Our 
estimate for the most part was the result of a long 
acquaintance with the patient. Attention was directed 
to reactivity (low pain threshold), sensitivity, tension, 
and anxiety as evidence cf nervousness. An index of 
nervousness was estimated on the basis of the presence 
(or absence) of these four manifestations in percentage. 


TaBLE 5.—Relation of Dumping Syndrome to Nervousness 


Dumping Present 


+++or No 
++++ 


Nervous 4 
Manifestations * Patients) Patients) Patients) 


Present (+) 
vas save 11 & 3 
Absent (—) 


“ * Data not available on 1 patient with dumping and 2 without. 


Fifty-five per cent of the patients with dumping were 
labeled as having the manifestations of nervousness. 
However, dumping may occur in the absence of nervous- 
ness (index of 45% ). Of greater statistical significance is 
the fact that 90% of the patients who did not experience 
dumping likewise did not manifest nervousness. Table 6 
summarizes the relation of the duration of dumping 
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symptoms to nervousness. Nervou$ness was more con- 
sistently manifest with prolonged dumping than with 
dumping of short duration, but dumping may be pro- 
tracted in the absence of nervous manifestations. The 
dumping syndrome thus appears to be more severe and 
persist longer in patients who are reactive, with a low. 
pain threshold, sensitive, tense, and anxious. Nine of 10 
patients with persistent (more than three months’) dump- 
ing of a severe degree (3+ or 4+) had an average 
weight loss of 20 Ib. (9.1 kg.) and an index of nervous- 
ness of 63%. 

Weight Loss.—Another unfortunate side-effect of sub- 
total gastrectomy in some subjects is weight loss or 
inability to gain weight. Inspection of table 7 reveals no 
apparent correlation between the extent of gastric resec- 
tion and weight loss or the inability to gain weight. 


TABLE 6.—Relation of the Duration of Dumping Symptoms to 
Nervousness 


Duration of Dumping 
Syndrome 


“<3Mo. ito. 
Nervous Manifestations Patients) Patients) 

Present (+) 

Absent (—) 


TABLE 7.—Relation of Weight Loss * to Extent of Gastric 


Resection 
= % Resection = &% Resection 
Change in Weight, 
Lb. (Kg.) No % No, % 
Loss of 6-15 5 20 M4 22 
Weight gain >5 (> 2.3)........... 8 13 


* Data not available on 12 patients, 10 wyhout dumping. 


Thirteen of the 25 patients (52% ) with the less extensive 
resections lost more than 15 Ib. (6.8 kg.) in weight 
(average 24.4 + 8.3 Ib. [11 + 3.7 kg.]). Twenty-five 
of the 63 patients (40%) with a resection of three- 
fourths or more of the stomach lost more than 15 Ib. 
(average 23.4 + 7.9 Ib. [10.5 + 3.6 kg.]) in weight. 
The relation of weight loss to the severity of the dump- 
ing syndrome is summarized in table 8. Sixteen of 39 
patients (41% ) who did not report dumping symptoms 
lost more than 15 Ib. in weight. Six of this group regained 
an average of 10 Ib. (4.5 kg.). A probable explanation 
for the profound weight loss in the other 10 patients 
varied: 2 had developed an aversion for milk and 
eliminated this important nutrient from the postoperative 
diet; 2 had protracted diarrhea, bulky stools with gross 
and microscopic steatorrhea and creatorrhea, and are 
regaining weight with pancreatin supplementation of 
their diet; 2 had afferent loop stasis with postprandial 


‘ bilious eructations or emesis, giving rise to sitophobia; 
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2 had temporary efferent-loop-stasis syndromes with 
gastric retention, anorexia, nausea, and food-bile emesis; 
one developed a subphrenic abscess and had a 37-lb. 
(16.8-kg.) weight loss, and another patient suffered 
trauma to the pancreas from an attempt to remove the 
ulcer with a confined perforation. A recurrent pancreatic 
cyst and fistula with prolonged drainage ensued. 


TABLE 8.—Relation of Weight Loss* to Severity of Dumping 
Syndrome 


Dumping Syndrome 


Change in Weight, 
Lb. (Kg.) 


% No. % No. % No. % 
Loss of 6-15 (2.7-6.8)...... 9 23 3 18 7 33 mt +s 
Loss of >15 (>6.8)..... 16 41 6 35 8 38 8 73 
Weight gain >5 (>2.3).. 1 3 3 18 4 19 % 


* Data available on weight for 11 patients without dumping and 
1 with dumping. 


In 22 patients (45% of those with dumping) with 
more than 15 Ib. of weight loss the dumping syndrome 
(table 8) appeared to be the factor most responsible for 
the reduction in food intake because of (a) diminished 
appetite, (b) fulness or early satiety limiting the intake, 
and (c) distressing early postprandial symptoms leading 
to sitophobia. However, other mechanisms participated 
in this malnutrition, including aversion to milk with 
nausea and/or diarrhea in five of these patients; diar- 
rhea, steatorrhea, and creatorrhea in three patients; and 
temporary afferent loop stasis with bile emesis in one. 

Although significant weight loss may occur in the 
absence of dumping, the more profound loss (over 
15 Ib.) occurred more consistently in patients with severe 
and protracted dumping symptoms. Eight of the 11 
patients (73%) with grade 3-+- or 4-+ dumping syn- 
drome lost more than 15 Ib. (table 8), and 19 of the 23 
patients (83% ) with a similar category of weight loss 
had persistence of dumping symptoms for more than 
three months (table 9). Fifty-four per cent of those with 
prolonged dumping had weight loss of more than 15 Ib. 
The relationship of nervousness to the severity and per- 
sistence of dumping symptoms and the amount of weight 
loss has previously been mentioned. In some instances it 


TaBLe 9.—Relation of Weight Loss to Persistence of Dumping 


Symptoms 
Dumping Symptoms 

<3 Mo. >3Mo. 

Changes in Weight, TN 
Lb. (Kg.) No. % No. % 
2 14 8 23 


appeared that severe but brief dumping sensations, as 
well as mild but persistent symptoms, resulted in sito- 
phobia, with reduced food intake responsible for weight 
loss. 

Other Sequelae.—The incidence of other sequelae of 
subtotal gastrectomy is summarized in table 10. The late 
postprandial (two to three hours) hypoglycemic syn- 
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drome occurred in one patient with a two-thirds resection 
and in three patients with the more extensive resections. 
The late morning and/or late afternoon symptoms 
included restlessness, giddiness, headache, and sweating. 
Usually the onset of these symptoms was delayed until 
several months postoperatively. Dietary regulation to 
avoid simple sugars with meals and the use of between- 
meal snacks (sandwiches) were effective in controlling 
these symptoms. 

Diarrhea represented a therapeutic problem in 2 
patients with resections of two-thirds or less and in 
12 patients (17% ) with resections of three-fourths or 
more of the stomach. Both postprandial hypogastric 
cramping distress and roentgen evidence of rapid transit 
rate were noted in nine of these patients. The diarrhea 
responded to the usual therapeutic measures for the 
dumping syndrome (dry meals, anticholinergic drugs 
before meals, recumbency after meals, and sedation), 
which was present in all but two patients. Bulky stools 
with gross and microscopic evidence of slight steatorrhea 


TaBLe 10.—Results of Subtotal Gastrectomy in 100 Patients 
with Duodenal Ulcer 


= % Resection 2 % Resection 


DO 30 70 
Acidity, % 
Uleer recurremce, 3, 71 
Dumping syndrome, %..........-60065 40 54 
Weight loss, >15 Ib. (> 6.8 kg.)...... §2 40 


Other sequelae, no. 
Hypoglycemic syndrome 
Afferent loop stably, 
Efferent loop stasis................ 


om 
tw 


* % of those with hyperacidity preoperatively. 


were passed by five patients who improved with use of 
supplementary pancreatin. Three patients noted loose- 
ness of stools only with the ingestion of milk. The inci- 


‘dence of afferent and efferent loop stasis syndromes 


(edema, kink, adhesive bands) is recorded in table 10, 
and previous mention has been made of their role in the 
production of sitophobia and weight loss. In no instance 
was a secondary operation necessary for these disturb- 
ances, which subsided spontaneously in =a to six 
months or less. 

Comment 


Correlation of the postoperative acidity with the pre- 
Operative acidity and the extent of gastric resection in 
100 patients in whom the Billroth 2 type of subtotal 
gastric resection was done for duodenal ulcer has led to 
the following conclusions: 1. The higher the preoperative 
level of free acid, the greater the likelihood of a higher 
postoperative acidity. Fifty per cent of patients with 
“hyperacidity” preoperatively had acid postoperatively. 
Only 13% of patients with normal acid preoperatively 
showed acid after operation. 2. The less extensive the 
resection, the greater the likelihood of a higher post- 
operative free acid titer. Sixty-four per cent of patients 
with hyperacidity before a resection of two-thirds or less 
had more than 10 clinical units of free acid postopera- 


+++ or 
— + ++ 


800 SUBTOTAL GASTRIC RESECTION—ROTH ET AL. 


tively, whereas only 21% of the group with hyperacidity 
before a resection of three-fourths or more had more than 
10 units of hydrochloric acid postoperatively. 3. The 
higher the preoperative acidity, the greater the necessity 
for a more extensive resection to achieve a lower post- 
operative acidity. 4. The higher the postoperative acidity, 
the greater the likelihood of anastomotic ulcer devel- 
oping. Anastomotic ulcer occurred in 4 of 30 patients 
with the less extensive resections and in none of the 
70 patients with at least a three-fourths resection. The 
lowest free acid titer in association with ulcer recurrence 
was 10 clinical units. Thus, the surgeon can often predict 
the chances of finding free acid postoperatively and may 
surmise which patients would be most likely to have an 
excess of free acid after routine subtotal gastrectomy. He 
might then consider a more extensive resection plus 
complementary vagotomy. 

The early postprandial dumping syndrome occurred 
in 50% of the patients. Among these it appeared before 
discharge from the hospital in 53% and was delayed in 
onset in 47% of the patients. There was a slightly 
increased incidence (54% versus 40% ) and tendency 
for dumping symptoms to be more severe (2+ versus 
1-++) with the three-fourths compared to the two-thirds 
gastric resection. There was a definite tendency for the 
more severe dumping symptoms to persist longer (83% 
more than three months). The dumping syndrome may 
occur in the absence of nervousness, but nervous mani- 
festations were noticeably lacking in the absence of 
dumping. Nervous manifestations were more consistently 
associated with prolonged dumping than with dumping 
of short duration, but the dumping syndrome may be pro- 
tracted in the absence of recognized nervousness. The 
dumping syndrome appears to be more severe and persist 
longer in patients who are reactive, with a low pain 
threshold, sensitive, tense, and anxious. Nine of 10 
patients with persistent dumping (more than three 
months) of a severe degree (3+ or 4+) had an aver- 


age weight loss of 20 Ib. (9.1 kg.) and a high index of . 


nervousness. The one patient in whom nervousness was 
not recognized lost only 4 Ib. (1.8 kg.) in weight. Diar- 
rhea occurred most commonly after the more extensive 
resections but was not a difficult symptom to manage. 
There was no direct correlation between the extent 
of resection and weight loss, or the inability to gain 
weight. Reduced food intake appeared to be the most 
responsible factor in postoperative weight loss. Signifi- 
cant weight loss (more than 15 Ib. [6.8 kg.]) may occur 
in the absence of dumping, but the more profound loss 
occurred more consistently with severe and protracted 
dumping symptoms. When weight loss occurred in the 
absence of dumping, it was more often associated with 
other mechanisms contributing to malnutrition. 
Resection of two-thirds or less of the stomach is inade- 
quate in some patients (13%) to prevent ulcer recur- 
rence. The surgeon may safely resect three-fourths of 
the stomach in order to effectively reduce the secretory 
capacity and prevent ulcer recurrence without prohibitive 
increase in the chance of debilitating sequelae. However, 
in those patients who have an extreme degree of hyper- 
acidity (more than 100 clinical units), the three-fourths 
resection alone may not reduce the secretory capacity 
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sufficiently. In this group of patients, the surgeon may 
prefer to combine a complementary vagotomy with sub- 
total resection. : 

The conventional subtotal gastrectomy gives satis- 
factory results in 85 to 90% of patients requiring 
operation for duodenal ulcer. In the 10 to 15% of 


patients in whom results are not satisfactory because o 


persistent severe dumping symptoms and/or profound 
weight loss, future experience with other operative pro- 
cedures may justify their selection on an individualized 
basis. Thus, a 50% hemigastrectomy (or gastroenter- 
ostomy) with a complementary vagotomy may be pre- 
ferred in the patient susceptible to the dumping 
sensations by virtue of nervous temperament. Or, a 
Billroth 1 anastomosis with three-fourths gastrectomy 
(or hemigastrectomy and vagotomy) may be selected in 
the patient who has always had difficulty maintaining 
weight. However, regardless of the foregoing considera- 
tions, the surgical anatomy and condition of the ulcer 
may dictate the type of operation that the surgeon will 
have to perform. 


Room 520, 19th and Lombard streets (46) (Dr. Roth). 
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Emotional Aspects of Pica.—-Six cases of lead poisoning have 
been studied. . . . All six of the children had ingested lead as 
a result of pica. Although the normal behavior pattern for 
mouth-object activities in children begins at 6 months and dis- 
appears at 12 months, this pattern may persist longer in retarded 
or organically damaged children. Psychiatric study of the 
children and their mothers has shown several factors in the 
early relationships that have contributed to the pica. These are 
(1) encouragement by the mother of the child’s excessive oral 
activities rather than her response to the child in a more per- 
sonal relationship with him, (2) significant separations of the 
child from the mother, or (3) emotional problems of the mother 
which interfered with a good mother-child relationship. Eco- 
nomic and cultural factors, as well as factors of organic brain 
damage, also contributed. This study indicates that the physician 
needs to look further into the details of a child’s relationships 
and environment in order to prevent further ingestion of lead- 
containing substances. For corrective measures, the physician 
may need to send the family for specialized help such as is avail- 
able at a social agency, child guidance clinic, or medical social 
service department.—F. K. Millican, M.D., R. S. Lourie, M.D., 
and E. M. Layman, Ph.D., Emotional Factors in the Etiology 
and Treatment of Lead Poisoning, A. M. A. Journal of the 
Diseases of Children, February, 1956. 
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DIABETES OF THIRTY-FIVE YEARS’ DURATION 
Howard F. Root, M.D. 


Paul Barclay, 


The duration of life for diabetic patients increased so 
rapidly after the introduction of the use of insulin that 
by 1927 the number of patients in the Joslin series who 
had survived 10 years of diabetes had reached 934. A 
medal was offered to patients who lived longer with 
diabetes than their normal expectation of life in the 
absence of diabetes.' The number of patients entitled 
to such a medal was estimated as something over 2,000 
of 34,000 true diabetics, of whom 22,000 were alive.’ 

In reviewing the records of 40,000 consecutive 
patients in the case register of the Joslin Clinic, we 
decided to study records of patients who had had dia- 
betes mellitus for a minimum of 35 years, since in such 
a group would be included a good many patients who 
had had diabetes for a considerable period before the 


introduction of the use of insulin. This series, therefore, — 


includes 96 patients who survived diabetes for periods 
from 35 to 46 years. In all but six cases insulin had 
been used for periods varying from 1 to 33 years. The 
intelligent cooperation of the patient with the physician 
appeared to be an important factor in achieving the long 
duration of life, in addition to the fact that these patients 
were fortunate in avoiding accidental or otherwise un- 
preventable deaths. 

Control statistics for comparison, with regard to the 
duration of diabetes, are afforded by the follow-up of 
fatal cases beginning with the Naunyn period from 1897 
to 1914 and including the most recent group in the 
Charles H. Best period between Jan. 1, 1950, and 
May 11, 1954. The average age at death for diabetic 
patients in the Naunyn era prior to 1914 was 44.5 
years and the average duration of diabetes, only 4.9 
years. With the inauguration of the use of insulin, the 
age at death and the average duration of diabetes 
mounted. Actually, in the most recent series between 
Jan. 1, 1950, and May 11, 1954, among 1,958 deaths, 
the average age at death was 64.0 years and the average 
duration of diabetes prior to death was 16.4 years, the 
longest average duration of diabetes in any series of 
fatal cases as yet reported. In the present group of 35- 
year cases, the average age at death in 45 cases was 
77.5 years and the average duration of diabetes was 37.9 
years. The comparison of the duration of diabetes by 
age at death is even more striking. Thus, in the group 
of 1,958 patients, there were 473 patients who died over 
the age of 60, with average duration of diabetes of only 
10.3 years. The group of 35-year patients has exceeded 
the average duration of diabetes in diabetic patients 
dying over the age of 60 years by almost four times. 

It is instructive to compare the duration of life with 
the incidence of cases of patients with diabetes of long 
duration in this series as compared with the total series 
of 14,603 deceased patients shown in table 1. In this 
table it is seen that among fatal cases the percentage of 
patients living for more than 20 years with diabetes was 


and 


M.D., Boston 


* The course of diabetes was studied in the records 
of 96 patients whose histories indicated an onset 
of the disease 35 to 46 years ago, before the discov- 
ery of insulin. Some had had it since childhood. 
All were selected from a series of 34,000 patients 
who satisfied rigid criteria for the diagnosis of 
diabetes mellitus. 

Of the 96, 45 were dead, and death was ascribed 
to coronary arteriosclerosis. Hypertension was about 
twice as frequent among the female as the male 
diabetics. Complications included retinitis pro- 
liferans in 26 cases, and peripheral circulatory im- 
pairment necessitated amputation in 9 cases. 

Data from the 51 surviving patients revealed 
varying degrees of dependence on insulin. Three 
patients used from 80 to 90 units per day. One 
patient whose usual requirement was 70 units per 
day required 250 units per day for some months 
during a period of insulin resistance. 

The general tendency for the disease was to 
progress. Nevertheless, the remarkable prolonga- 
tion of life seen in the statistics shows that early 
diagnosis and intelligent cooperation between physi- 
cian and patient have been well rewarded. 


only 1.8 in the period prior to 1914. The percentage 
rose to 3.1 in the period between 1914 and 1922. Then, 
it rose to 4.8 in the early Banting era. In the Charles 
H. Best era, the percentage of patients surviving 20 or 
more years of diabetes had risen to 21.2 for the 
period ending 1949 and to 34.5 for the period be- 
tween January, 1950, and May 11, 1954. 


Expectancy of Life 


Although the duration of life in diabetic patients has 
steadily increased in recent years, as yet the number of 
diabetic patients who have actually exceeded their life 
expectancy, as computed at the age when their diabetes 
had its onset, has not been large. In a review of 110 
autopsied cases by Millard and Root,* only eight patients 
attained a normal life expectancy, and the average dura- 
tion of life after the onset of diabetes was only 44% 
of the normal expectancy. In considering this special 
group of patients with diabetes of 35 years’ duration, it 
should be remembered that, actually, with the onset of 
diabetes in most cases having been prior to 1918, if a 
comparison with the life expectancy of that period were 
made, the record of these patients would be even more 
striking than it is when a comparison is made with life 
expectancy tables for 1938. However, the patients have 
actually lived during the period when life expectancy 


. From the Joslin Clinic, New England oe = seer (Drs. Root 
and Barclay) and Harvard Medical School (Dr 
Read before the Ninth Clinical Meeting B. On "American Medical 
Association, Boston, Nov. 30, 1955. 
. Shields Warren interpreted the autopsy data given in table 8, 


801 


802 DIABETES—ROOT AND BARCLAY 

was steadily ‘ncreasing under the influence of modern 
improvements in medical treatment, hygiene, and gen- 
eral health. A comparison, therefore, with the expectancy 
table for 1938 brings out a surprising achievement of 
this group of 35-year patients. Thus, of 30 male patients 
with fatal cases, only 5 patients lived less than their life 
expectancy, one exactly attained his life expectancy, and 
24 exceeded life expectancy by periods varying from 11 
to 80% above normal expectancy. Of 15 female patients 
with fatal cases, there were only 3 patients who failed to 
attain their normal life expectancy, and the range for 12 
patients was from 2 to 50% over life expectancy. If the 
patients living at last follow-up in 1953 are still living, 
among the 27 living males, 10 have already exceeded the 
life expectancy by percentages varying from 5 to 40. 
Among 24 living females, 10 have exceeded their life 
expectancy by 7 to 37%. 
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glycosuria, with or without a return to normal at the 
end of two hours. The method used for determining 
blood sugar level has been the Folin-Wu method, al- 
though in later years, in many instances, the Somogyi- 
Nelson modification has also been applied, with a cor- 
responding reduction in the blood sugar levels required 
for diagnosis. In every case of the 96 patients in this 
series, the diagnosis of diabetes has been confirmed by 
blood sugar levels, although, in a good many patients 
whose diabetes had its onset as early as 1914 or 1917, 
this confirmation of diagnosis was not established at the 
very onset. 

Patients studied were accepted as having a definite 
date of diagnosis if polyuria, polydipsia, pruritus vulvae, 
loss of weight, and blurred vision with the discovery of 
glycosuria had been recorded. If such patients then were 
put upon dietary treatment and within a few years were 
observed to have definite hyperglycemic glycosuria, the 


TaBLe 1.—Duration of Life Subsequent to Onset of Diabetes Among 14,603 Deceased Ex-Patients in Each of the Important Eras of 
Treatment (Joslin Clinic 1897-1954) * 


Banting Era 


Chas. H. - Best Era 
Naunyn Era, Allen Era, i Hagedorn Era 
1897 to 5/31/14 6/1/14 to 8/6/22 8/7/22 to 12/31/29 1/1/30 to 12/31/36 1/1/37 to 12/31/43 1/1/44 to 13/8/00 1/1/50 to 5/11/54 
vo. of No. of No. of No. of “No. of o. of No. of 

Duration, Yr. Cases % Cases % Cases % Cases % Cases % Cases % Cases % 
326 100.0 836 100.0 1,457 100.0 2,695 100.0 3,607 100.0 8,724 100.0 1,958 100.0 
Less than §.............4. 217 66.8 463 55.9 592 40.7 643 24.0 603° 16.7 488 13.1 203 10.4 
Less than 1............... 63 19.4 72 8.7 74 5.1 110 4.1 i7 2.1 64 1.7 37 1.9 
61 15.7 108 13.0 181 9.0 lit 4.1 104 2.9 91 2.5 38 1.9 
53 16.3 121 14.6 125 8.6 116 4.3 117 3.2 2.5 37 1.9 
23 71 97 11.7 128 &.8 158 5.9 156 4.3 118 3.2 46 2.4 
Biss cbse hamdesaiten 27 8.3 65 7.9 134 9.2 148 5.5 149 4.1 121 3.3 45 23 
58 17.8 210 25.4 401 27.6 822 30.7 876 24.3 821 22.1 279 14.3 
Misi sa ckandceesnsavenees 18 5.5 49 5.9 99 6.8 157 5.9 168 4.7 186 3.7 47 2.4 
10 3.1 51 6.2 86 5.9 167 6.2 167 4.6 170 4.6 55 28 
9 2.8 46 5.6 86 5.9 172 6.4 194 5A 176 4.7 49 2.5 
16 49 36 43 71 4.9 160 6.0 169 4.7 180 4.8 53 2.7 
1.5 28 3.4 59 41 166 6.2 178 4.9 159 43 75 3.8 
DER. toibcckexkicavess 32 9.8 89 10.7 246 16.9 620 28.2 992 27.5 834 22.5 408 20.9 
12 3.7 40 48 145 10.0 349 13.0 678 18.8 7 21.1 390 19.9 
20 or more............000. 6 1.8 26 3.1 70 4.8 241 9.0 457 12.7 787 21.2 675 34.5 

Average t..........05. 4.9 6.1 8.0 10.3 12.2 13.9 164 

Median ¢.............. 2.9 4.3 6.4 9.2 11.5 13.2 16.1 


* Deaths reported through May 11, 1954. 
+ Based on cases with known duration. 


Selection of Patients 


The statistical data on 40,000 consecutive patients 
with glycosuria or diabetes in the case register at the 
Joslin Clinic from 1898 to 1950 were reviewed in 1953. 
Proved cases of diabetes mellitus numbered 34,000. 
The standards of diagnosis that had been applied to this 
large series in differentiating renal glycosuria and other 
meliturias due to such causes as temporary infections, 
so-called alimentary glycosuria, and organic disease of 
the pituitary, thyroid, adrenal, liver, and biliary tract 
may be briefly summarized. We have accepted as true 
diabetics all patients whose fasting venous blood sugar 
level on an unrestricted diet was 130 mg. per 100 cc. 
or more or exceeded 170 mg. after a meal, with simul- 
taneous glycosuria that is plainly related to the diet. 
Presence of glycosuria was essential for the diagnosis. 
In patients studied by means of the glucose-tolerance 


test, the diagnosis of diabetes was accepted if the blood . 


sugar reached a level of 170 mg. per 100 cc. or more 
after administration of 100 gm. of glucose orally, with 


date of onset was accepted. For many patients, how- 
ever, determination of the date of onset of glycosuria 
was a matter of chance, as part of an insurance or other 
routine examination. The patient at the time had no 
characteristic diabetic symptoms. If such a patient had 
no proved hyperglycemia at the time and did not develop 
diabetic symptoms for a number of years later, the date 
of onset of diabetes was considered too uncertain for 
inclusion in this series. No persons with so-called 
borderline diabetes are included. Only patients, there- 
fore, in whom the date of onset of diabetes was estab- 
lished by hyperglycemia or whose clinical record of 
characteristic symptomatology, the results of diabetic 
treatment, and subsequent hyperglycemia confirmed the 
diagnosis have been included. 

One hundred fifty-seven patients were eliminated 
because the date of onset could not be definitely estab- 
lished. Undoubtedly, in this group there are many 
patients who should have been included, and, therefore, 
the incidence of 96 patients with diabetes of 35 years’ 
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duration in a series of 34,000 known diabetics certainly 
errs on the side of understatement. It is admitted that 
dependence upon blood sugar tests alone must be subject 
to cautious analysis. Errors in diagnosis of diabetes are 
commonly made by acceptance of a single blood sugar 
test slightly above normal when the test is made under 
conditions such as the presence of an incipient infection 
or other complicating disorder. In the series here re- 
ported, no case has depended for its diagnosis upon a 
single blood sugar test with one exception, a patient who 
died in 1920 at the age of 82 years. He had been blind 
for eight years. His symptoms had included balanitis on 
two occasions and cerebral vascular hemorrhage. One 
son developed diabetes. Bilateral optic atrophy was 
treated by Dr. DeSchweinitz of Philadelphia. 


Clinical Data 


In table 2 are summarized the data regarding ages at 
onset of diabetes. It is evident that 48 patients were 


TABLE 2.—Age at Onset of Diabetes in Ninety-Six Cases 


Female 
Age at 
Onset, Yr. “Livin ery, “Living Dead 

te 10 6 10 1 
bs 5 16 9 ll 
27 30 24 


between 5 and 34.9 years of age at onset and 48 were 
between 35 and 52 years of age. Among the 57 males, 
27, or 28.1%, were still living in 1953. Among the 39 
females, 24 were living. In table 3 are summarized the 


TaBLeE 3.—Duration of Diabetes in Ninety-Six Patients 


Male Female 
Duration, - — 
pis Living Dead Living Dead 

Avy. 37.9 27 30 24 15 


data with regard to the duration of diabetes in these 
96 patients. It is seen that 50 patients have had diabetes 
between 35 and 36.9 years. In addition, 33 patients 
have had diabetes from 37 to 40.9 years and 12 patients 
have had diabetes for a duration of 41 to 46 years. 
Among the patients still living (51), 4 are less than 45 
years of age and 23 are between 70 and 85 years of age 
(table 4). Ages at death are summarized in table 5. It 


TABLE 4.—Ages of Fifty-One Living Diabetics 


Yr. Male Female 


is striking that none died under the age of 50 years, 12 
died between the ages of 50 and 75 years, and 33 died 
between the ages of 75 and 85. 
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Causes of Death_—Among the causes of death in 45 
patients, cardiovascular disease took first place, with 
acute coronary occlusion in 17, coronary arteriosclerosis 
in 4, and acute congestive failure in 3. Diabetes, cancer, 


TABLE 5.—Ages at Death of Forty-Five Diabetics 
Age at Death, 


Male Female 
AV. 77.5 30 15 


and pyelonephritis were given as causes of death in two 
cases each. Pneumonia and uremia each caused death 
in one case. 


Use of Insulin—In table 6 are summarized the 
records of 90 patients with respect to the relationship 


TaBLeE 6.—Duration of Treatment with Insulin and Insulin 
Dosages in Ninety Cases 


6-20 Units 22-40 Units 42-60Units 62-80 Units 80-90 Units 
Insulin, L “Liv : Liv- “Lis Liv- Liv- 

Yr. ing Dead ing Dead rl Dead ing Dead ing Dead 
80-32 1 2 7 0 3 1 4 0 0 0 
20-29 4 4 7 5 5 3 2 1 2 0 
10-19 5 3 1 6 4 2 1 1 0 1 

1-9 0 4t 2 23 0 0 0 1 0 0 

Unknown* 1 3 0 0 1 0 0 18 0 0 


* In these 5 cases, although approximate durations of insulin treat- 
ment are known, exact dates are not available. 

+ One patient took insulin one year only. 

‘~ One patient took insulin two years only. 

§ Insulin sensitivity. Started on insulin therapy several times. 


between present status and the duration of insulin treat- 
ment. Eighteen patients took insulin for periods from 
30 to 32 years; 33 took insulin for periods varying from 
20 to 29 years; 24 took insulin for periods varying 
from 10 to 19 years; 9 used insulin for periods varying 
from 1 to 9 years; and, in S$ patients, although the use 
of insulin was known, a record as to the exact length of 
time is uncertain. It is worth noting that in only two 
instances was insulin used for less than five years. In 


TABLE 7.—Diabetics Without Recorded Use of Insulin 


Age at 
Case No. Onset Death Follow-Up Cause of Death 

B44 47 82 Ks Diabetes 

876 82 75 ee Pyelonephritis 
1,331 44 me 79 Living, 1952 
1,670 40 77 as Generalized arterio- 

sclerosis 

1,908 39 77 ae Cerebral thrombosis 
5,866 29 69 oe Gangrene 


table 7 are listed six patients for whom our records do 
not include treatment with insulin or any observation 
of the patient during the later years of life. 

It is instructive that the percentage of patients still 
alive is higher in the groups with the longest period of 
insulin usage. Among those patients, 51 in number, who 
used insulin for more than 20 years, 34 patients were 
still living at the time of the follow-up, and 17 are dead. 
In contrast, among patients who have used insulin for 
less than 20 years, 23 are dead and 16 living. The dosage 
recorded for insulin use represents the maximum dose 
used for considerable periods of time. Thus, 27 patients 
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used from 6 to 20 units a day, 30 patients used from 
22 to 40 units a day, 19 patients used from 42 to 60 
units a day, and 11 used from 69 to 80 units a day. 
Three patients used from 80 to 90 units a day, of whom 
one required 250 units daily for some months during a 
period of insulin resistance, although her usual dosc was 
70 units per day. 


Discovery of Diabetes in an Early Stage 


Of the 96 patients, 45 received insulin for less than 
20 years. These patients all had the onset of diabetes 
with characteristic symptoms and loss of weight. Yet, as 
the years passed, diabetes did not lessen but gradually 
progressed. As an example may be cited the case of a 
man who took no insulin for the first 40 years of his 
diabetes. Throughout this period he was careful in the 
use of food, avoiding excessive use of carbohydrates, 
and was intelligent and cooperative in following medical 
advice. As a young man, he was a famous athlete in a 
large American university and later became a wealthy 
executive. At the age of 43, he developed polyuria and 
polydipsia, lost weight, and had 3.5% sugar in the urine 
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males, one transmetatarsal amputation, two lower-limb 
amputations, one midthigh amputation, and three toe 
amputations were performed. One transmetatarsal am- 
putation and one amputation of the great toe were carried 
out in the female group. It is striking that, among 39 
females, 16, or 41%, developed hypertension. Among 
57 males, 11, or 21%, had hypertension. We accepted 
a systolic pressure of 160 mm. Hg or above for the diag- 
nosis of hypertension. Retinitis has become an important 
sequel of diabetes of long duration and inadequate 
control. In this series, no recent sufficiently accurate 
examination of the eyegrounds was available in 28 pa- 
tients. However, among the 68 patients in whom oph- 
thalmologic examinations have been carried out within 
recent years, 23 patients showed no retinal hemorrhages 
or exudates. In 18 of these patients, the control of the 
diabetes was zegarded as fair to good. In five control was 
poor. 

In 26 patients retinitis proliferans was present. In 12 
of these the control was poor, and in 14 the control 
seemed to be fair to good. It must be stated at this point 
that our standards of control are not as rigid as standards 


TABLE 8.—Autopsy Findings in Six Patients with 


Use of 
Case Age at Insulin, 
No. Sex Death Yr. Pancreas Heart 
$9,751 M &2 30 ae oa stone completely obstructing pancreatic Coronary arteriosclerosis and subendocardial infaret 
ue 
952 M 73 5 50 gm.; fatty infiltration, mucinous cysts, few Coronary atherosclerosis and myocardial infarets, 
islands and many with hyaline change both old and fresh 
8,979 M 63 8 110 gm.; fatty infiltration, islets reduced in number, Coronary calcification; myocardial fibrosis 
slight’ edema 
8,016 M 87 15 200 gm.; mucinous cysts and numerous areas of cal- 610 gm.; myocardium flabby; coronaries thickened; 
Winn oe wea many ealeuli in duct and the main duct left anterior descending ‘occluded partially in 
occluded; islets decreased in number with pyk- 2 places 
Hig hyalinized, or irregular cells 
2,825 M 59 24 41 gm. Coronary atherosclerosis and myocardial throm- 
bosis with infarction 
7,204 M 77 1 Essentially normal Atherosclerosis and coronary occlusion 


and adrepal glands were normal. 


in the first specimen examined in 1902. His blood sugar 
level was 380 mg. per 100 cc. in 1922. He was on a 
strict dietary regimen. His diabetes was well controlled 
until 1942, when he required insulin, with doses varying 
from as little as 12 units to a maximum of 132 units 
per day. He died at 85 years of age of generalized arterio- 
sclerosis. Early discovery and treatment in essentially 
mild cases characterized the group. However, what 
finally causes progression into a more severe form of 
the disease? Calculi in the pancreatic ducts occurred in 
three of six autopsied patients. Infections, either general 
or “neighborhood,” such as infections of the biliary tract, 
could produce toxic parenchymatous changes in the islet 
tissue. Further loss of capacity for insulin formation by 
the pancreatic islets, increased rates of insulin destruc- 
tion by insulinase (specific or nonspecific), and the 
development of other anti-insulin mechanisms, as from 
increased elaboration of anterior pituitary or adrenal 
hormones, are among the possible hypotheses. 


Diabetic Sequelae.—Amputations of extremities were 
performed in seven males and two females. Among the 


applied in studies of Keiding, Root, and Marble.‘ In one 
case necrobiosis lipoidica diabeticorum was found. 
Ocular complications (other than retinitis) included 
cataracts in 12, optic atrophy in 2, a detached retina in 
one, and sclerosed retinal vessels in 3 patients. Neurop- 
athy had been recorded in 22 patients of this series. 
However, it must be admitted that the records of any 
careful neurological examination in their later years are 
lacking in the great majority of patients. 

Diabetic nephropathy as a cause of death was reported 
in only one patient, and renal lesions of the type first 
described by Kimmelstiel and Wilson were found at 


. autopsy in a second. However, in seven patients albu- 


minuria was recorded. Thirty patients had values for non- 
protein nitrogen of the blood between 31 and 40 mg., 
and 16 patients had nonprotein nitrogen values ranging 
from 40 to 74 mg. per 100 cc. In 17 patients no report 
of nonprotein nitrogen values was available within the 
last 10 years and also no report of albuminuria in this 
same group. Acidosis and coma have been recorded in 
10 patients. In four of these patients actual diabetic 
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coma had been present. None of the seven patients with 
onset of diabetes under the age of 15 years have had 
actual coma, although one patient did have moderate 
ketosis and acidosis. 

Coincidental Complications.—Gallbladder disease re- 
quiring cholecystectomy for stones occurred in six pa- 
tients, or 6%. Thyroid disease requiring thyroidectomy 
occurred in five cases. The diagnoses were primary 
hyperthyroidism in three cases, thyroid adenoma with 
secondary hyperthyroidism in one, and colloid goiter in 
one case. Carcinomas were operated upon in five cases, 
with death in two instances from carcinoma of the pan- 
creas and of the uterus. Carcinomas of the breast, tongue, 
and rectum were present in one patient each. Benign 
prostatic hypertrophy was operated upon in four cases. 
Acute appendicitis required operation in four cases. 
Hysterectomy for fibroid was carried out in two patients. 
Diagnoses of pernicious anemia, psoriasis, gout, duo- 
denal ulcer, pulmonary tuberculosis, and anterior polio- 
myelitis were made in one case each. 

Heredity.—A history of diabetes among relatives was 
found in 54 patients, or 56.2% of the series. No history 


Diabetes of Thirty-Five Years’ Duration * 
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to questions fresh in the minds of those interested in 
the treatment of diabetes and its complications. Do such 
patients with diabetes of 35 years’ or more duration 
represent a special group in which extrapancreatic etio- 
logical factors are of unusual importance? Does the 
pancreas show at the end of 35 years a very great reduc- 
tion in the size, number, and quality of the insulin-secret- 
ing islet cells? Are there striking changes in the propor- 
tions of alpha and beta cells in the pancreas in this 
special group? Will there be any unusual staining re- 
actions for the islets? Will the pancreas in these patients 
appear, as has been stated in the past, as a battleground 
between opposing forces, those influences that tend to 
favor the growth, development, and multiplication of 
new islet cells and those influences that continually result 
in increased degeneration and necrosis of islet cells? 
Does the use of insulin over many years protect the 
islands of Langerhans? Is the use of rather careful dietary 
control influential in affecting the character of islet-cell 
chains of other lesions? Will such patients universally 
show changes in the kidneys described by Kimmelstiel 
and Wilson, most frequently found in patients with mild 


Kidneys Aorta Brain Liver Miscellaneous 

Arteriolar nephrosclerosis with Slight sclerosis — Cerebral infaret from Slight fatty change Uleer of duodenum; 
markedly hyalinized glomeruli; ent with his thrombosis left middle calcified aortic cusps 
old renal infarct cerebral artery 

plaques 

show hydropie degeneration eulcified arte 

110 gm. each; surface pitted and Marked accueil Not studied 1,730 gm. Gallbladder filled with 


granular; early and advanced 
hyalinization of many glomeruli; 
early crescent formation 


sclerotic plaques; 


cholesterol stones 


embolus to rizht pos- 

terior, interior cere- 

bellar artery 

arteriosclerosis abscess with gali- 
stones and empyema 
of gallbladder 


of diabetes was as yet available in 42 patients, or 43.8%. 
It is striking that this series of patients with diabetes of 
long duration illustrates what has been noted in the case 
of juvenile diabetics; namely, that, although the existence 
of a positive heredity is known in only 20 to 30% of 
juvenile patients during the first few years of diabetes, 
if they are followed for 20 years, the incidence of known 
diabetes in the families rises to 50%. In the Quarter- 
Century Victory-Medal series ® of 62 patients, the ex- 
istence of diabetes in relatives of the patients has reached 
65%. Although the present series of 96 cases is not 
large, it is striking that the incidence of known heredity 
in the patients is nearly as high as has ever been reported 
in any comparable series of cases. 


Pathology.—Autopsies of diabetic patients whose 
condition has been well documented for 35 years or 
more are not common. In addition to the six here re- 
ported, in 811 autopsies of diabetic patients reported by 
Warren and LeCompte,’ only three patients with diabetes 
of 35 years’ or more duration are mentioned. This group 
of patients, small thougia it is, may give a partial answer 


diabetes of long duration in middle life? Table 8 shows 
findings in six 35-year cases studied at autopsy. 

In consideration of these patients, the striking feature 
is the fact that, although in all of these patients the 
pancreas was abnormal in either size, the number of 
islet cells, or cellular morphology, nevertheless, there 
were in all cases many islet cells in each pancreas that 
appeared normal and may be assumed to be retaining, 
at least in part, some normal function. All patients 
showed varying degrees of atherosclerosis, none slight 
and usually moderate to severe, particularly in the cor- 
onary vessels but also involving the aorta, brain vessels, 
and the kidneys. Arteriosclerosis was present in each 
case but not of severe degree. No evidence of extra- 
pancreatic lesions of unusual form or degree was seen. 

It appears probable that the chronic or sustained 
diabetic state depends upon a disparity between the 
organism’s need for insulin and the ability of the islands 
of Langerhans to supply that need. The lesions in the 
pancreas, therefore, which may be expected to reduce 
production of insulin, include lesions destructive of 
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pancreatic tissues. In this series pancreatitis had un- 


doubtedly been present in one case and indeed a stone. 


causing complete obstruction of the pancreatic duct 
(duct of Wirsung) was present in case 39,751. Malignant 
disease, hemochromatosis, and surgical removal were 
not factors in any of the series studied. Selective destruc- 
tion of insulin tissue is well illustrated in the series, for 
each case showed some evidence of hyaline infiltration 
or fibrosis and at least one or two cases showed notable 
infiltration with lymphocytes. The hydropic change, now 
interpreted as due to glycogen infiltration, was not de- 
scribed in the pancreas. The reduction in number of 
islet cells, particularly the beta cells, was a feature. 
Inadequate blood supply could possibly be assumed on 
the basis of observation of generalized arteriosclerosis, 
but it must be admitted that in no case was there any 
real thrombosis of arteries in the pancreas or any more 
than slight suggestions of arteriolar changes in the pan- 
creatic vessels. No typical lesions in extrapancreatic 
organs were found. Thus, the pituitary gland was normal 
in the few cases in which it was studied. The adrenals 
and the thyroid gland did not show any striking changes. 

Complications of diabetes did occur in this series, 
but with markedly less frequency than is true in the more 
malignant and severe diabetes that has its onset in early 
life and that has been subjected to less intelligent and 
less rigorous treatment than was true in the series here. 
If one consults the series reported by Keiding, Root, and 
Marble,’ it is evident that, in the patients with onset of 
diabetes under the age of 25 years, by the end of the 
25th year, the great majority showed retinal lesions and 
evidences of diabetic nephropathy. In this series, al- 
though half the patients had onset of their disease under 
the age of 35, the thing that characterized them is early 
and prompt diagnosis and on the whole a much more 
careful observance of dietary rules and medical prescrip- 
tion than is true in the series of younger patients de- 
scribed by Keiding, Root, and Marble. In this series, 
only seven patients had their onset of diabetes beyond 
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the age of 45 years. It is a notable feature of this group 
that, although diabetes was discovered in the first half 
of life when it should have been of the malignant type, 
nevertheless both the clinical course and autopsy find- 
ings are much less severe than is true in the controlled 
group where patients with similar early onset have been 
less rigidly treated. One is left with the conviction that in 
this group at least two factors have been of importance. 
The first is the absence of fatal accidents or of early 
malignant disease. Second, early diagnosis and, on the 
whole, intelligent cooperation with the physician in 
carrying out treatment has been of importance. 


Summary 

In 96 patients with diabetes of unusual duration 
(minimum 35 years, maximum 46 years), early diagnosis 
because of acute diabetic symptoms was followed by 
energetic dietary treatment and excellent cooperation on 
the part of the patients. Seven of 51 patients alive at the 
time of this study had onset of diabetes in childhood. 
Death in 45 cases was due to coronary arteriosclerosis. 
Complications included amputation of extremities in 
9 cases and retinitis proliferans in 26 cases. Autopsy 
in six cases showed no striking evidence of extrapancre- 
atic factors. In each case the pancreas revealed changes 
in the islands of Langerhans and also the presence of a 
considerable number of islands showing no recognizable 
pathological change. Further studies of patients with 
diabetes of 35 years’ or more duration are needed. 
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EFFECT OF BISHYDROXYCOUMARIN (DICUMAROL) ON CLOTTING TIME 
OF WHOLE BLOOD 


George A. Mayer, M.D. 


and 
W. Ford Connell, M.D., Kingston, Ontario, Canada 


The prophylaxis and treatment of the thromboembolic 
diseases with oraily given anticoagulants has materially 
reduced their morbidity and mortality. There is, however, 
strong opposition to the routine use of these drugs in the 
treatment of such a common and serious condition as 
myocardial infarction. This is due in part to current dis- 
satisfaction with the reliability of the controls commonly 
employed. The Quick one-stage prothrombin-time test 
is considered by many to be the best available control of 
oral therapy with anticoagulants.’ Since it is admittedly 
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¢ Standardized clotting time (method developed by 
the authors) and prothrombin activity were measured 
in 40 patients who were receiving bishydroxycouma- 
rin in the treatment of cardiovascular diseases. The 
drug gave a reliable prolongation of the clotting 
time, and when the clotting time was kept within 
the therapeutic range there were neither thrombo- 
embolic complications nor hemorrhagic accidents. 
All hemorrhagic accidents occurred when the clot- 
ting time exceeded 22 minutes. The time relations 
and correlation coefficients for clotting time and 
prothrombin activity showed that these tests meas- 
ure different phases of blood coagulation. The clot- 
ting-time test was the more valuable guide in adjust- 
ing dosages in anticoagulant therapy. 
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fallible, many efforts have been made to find more 
reliable methods for regulating such therapy. In France, 
Beaumont? uses the Waugh-Ruddick-Soulier in vitro 
heparin sodium tolerance test as a routine procedure in 
addition to the Quick test. In Norway, Owren * has devel- 
oped a technique that provides a quantitative determina- 
tion of the combined effect on blood clotting of a change 
in plasma prothrombin and proconvertin content. These 
tests are too complex to be widely adopted, and, indeed, 
some workers deny their superiority over the simple 
Quick one-stage test. 

Several investigators, including ourselves, have con- 
sidered the possibility of measuring the effect of orally 
given anticoagulants by a clotting-time determination on 
whole blood. The general opinion in the literature is that 
these drugs do not affect significantly the clotting time 
of whole blood.‘ Davidson and MacDonald* and 
Kadish * found variable prolongations of clotting time 
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control, its prothrombin time ranging from 13 to 16 
seconds. Prothrombin activity as a percentage was cal- 
culated from the dilution curve of pooled normal human 
plasma. 

The clotting time was measured in whole unmodified 
venous blood immediately after withdrawal, after the 
method of Mayer.* Standard error of the technique was 
+ 0.27 to 0.38 minutes.** The normal value in healthy 
young male adults, after an overnight fast, was 9.69 
+ 0.55 minutes. The readings were expressed in minutes 
and will be referred to hereafter as standardized clotting 
time. Blood for both tests was taken in the morning. The 
patients were not always in a fasting state. Of the 40 
patients in this series, 23 had acute myocardial infarction 
(18 of them poor-risk cases by Wright’s criteria '°), 9 
acute coronary insufficiency, 3 congestive heart failure, 
2 peripheral thrombophlebitis, 2 peripheral arterial 
thrombosis, and one cerebral thrombosis. 


TABLE i.—Prothrombin Activity (Quick One-Stage Method) During Treatment with Bishydroxycoumarin of Forty Patients 


1 2 3 4 


5 6 8 9 10 ll 2 13 M4 15 
37 40 39 39 37 34 34 $2 32 22 22 20 18 16 
Mean, arithmetic. ..... 67.1 45.2 30.9 29.2 26.7 24.7 27.4 °6.3 29.3 31.0 28.8 34.3 26.3 852 
Standard deviation.... +14.3 16.5 12.7 13.8 11.2 +12.9 12:7 13,3 10.2 +13.8 18.8 17.5 21.5 
Standard error........ 23 20 a = 22 = 23 +18 2.9 +> 4.0 + 40 3.1 += 62 
Coefficient of varia- 
31.3 36.5 41.1 37.7 49.8 40.7 52.2 464 50.6 34.8 44.6 65.3 51.2 59.0 58.6 


TABLE 2.—Standardized Clotting Time During Treatment with Bishydroxycoumarin of Forty Patients 


1 2 3 4 6 7 8 9 10 12 13 l4 
20 28 38 38 36 35 33 31 30 20 18 16 
Mean, arithimetie...... W4 12.8 13.6 M41 15.5 164 17.8 18.7 19.7 20.6 19.5 20.9 19.7 19.9 20.3 
Standard error........ +048 +042 £0309 £06 2057 +068 $07 +097 $10 


endesbdnecesses 23.1 18.0 17.7 17.0 WA 22.0 19.1 23.0 17.8 18.9 20.6 19.7 16.9 20.1 19.7 


measured in Lusteroid tubes during administration of 
_bishydroxycoumarin (Dicumarol). Moloney and co- 
workers “© and Margulies and Barker‘ demonstrated 
some correlation when the clotting time was tested in 
silicone-coated tubes. However, with such techniques the 
clotting times during therapy with bishydroxycoumarin 
are very long and the end-points unreliable. Hence these 
tests are clinically impracticable. In fact, none of these 
authors suggested that therapy with bishydroxycoumarin 
might be controlled by these clotting-time readings. 

In an attempt to devise a better method of controlling 
anticoagulant therapy (with both orally given anti- 
coagulants and heparin), one of us (G. A. M.) developed 
a highly reproducible procedure for the determination 
of the clotting time of whole blood.* The results of this 
test have been compared with those of the Quick one- 
stage prothrombin-time test in 40 patients under treat- 
ment with bishy droxyc in 


Methods 


The Quick one-stage prothrombin-time test was 
performed in the laboratories of the Kingston General 
Hospital within two hours of blood withdrawal. The 
procedure was carefully supervised by Dr. G. F. Kipkie, 
the director of the laboratories. Each day, fresh thrombo- 
plastin was used. Normal blood was used as a daily 


Treatment 


Early in the study, anticoagulant therapy was initiated 
by intramuscular administration of heparin; later, 
100 mg. of concentrated aqueous heparin (i00 mg. 
per milliliter) was injected for from one to five days. 
Injections were given at 9 a. m., 4 p. m., and 11 p. m. 
Our previous studies had demonstrated that 100 mg. of 
heparin given intravenously affects the clotting time of the 
average patient for from seven to eight hours. To obviate 
any effect of heparin on the standardized clotting time 
during therapy with bishydroxycoumarin, blood was 
withdrawn in the morning, 9 to 10 hours after the bed- 
time administration of heparin. 

Administration of bishydroxycoumarin was usually 
started on the second or third day of treatment, rarely 
later. The usual first dose was 300 mg. followed by 
200 mg. on the next day. Subsequent therapy was 
initially adjusted to maintain the prothrombin activity 
readings at between 20 and 30%. As the study pro- 
ceeded, the standardized clotting time increasingly influ- 
enced our therapeutic judgment. In two cases in this 
series bishydroxycoumarin alone was used, as a rapid 
initiation of anticoagulant effect was not deemed neces- 


sary. All patients received, besides the anticoagulants, 


other drugs when so dictated by the clinical course. 


, 

Coefficient of varia- 

tion, 


808 BISHYDROXYCOUMARIN—MAYER AND CONNELL 


Results 


The cffects of treatment of these 40 patients with anti- 
coagulants were studied for a total of 719 days. For 433 
days, bishydroxycoumarin alone was being administered; 
for 73 days, the patients were receiving heparin only; 


ete 
40% +30 | £3 mean 


50% - 


60% - 2d scTtT mean 
= 4 

80% -TI0 

90% - 


i i i i i i i i i i 
“"< 2 4 6 8 10 12 14 DAYS 


Fig. 1.—Daily mean and standard deviation of standardized clotting 
time (SCT) (expressed in minutes) and prothrombin activity (PTR) (ex- 
pressed as percentage) during therapy with bishydroxycoumarin (Dicumarol) 
of 40 patients. Heparin was administered during the first two to five days. 
The correlation coefficient between the means of .proihrombin activity 
and standardized clotting time is —0.57. 


and for 78 days, both drugs were being administered con- 
currently. Observations were made on this group for a 
further 135 days after the discontinuation of anticoagu- 
lant therapy. 

Statistical analysis of the individual prothrombin- 
activity readings (table 1) shows that the arithmetic 
mean decreased rapidly and attained the 30% level by 
the third day after the first dose of bishydroxycoumarin. 
Thereafter, there was a further slow fall until the seventh 
day, when the lowest prothrombin-activity meaa (24% ) 
was recorded. On subsequent days the prothrombin 
activity increased slightly and remained between 30 anJ 
35%. The wide range of individual readings is shown 
by the high coefficient of variation. The corresponding 
mean of standardized-clotting-time values (table 2) 
shows a slow but steady rise until the 10th day, when a 
reading of 20.6 minutes was reached; thereefter, it 
remained reasonably steady at this level. The coefficient 
of variation of standardized-clotting-time values was 
approximately 20% throughout the study, appreciably 
less than that of prothrombin activity. 

The shape of the curves shown in figure 1 reflects a 
clean-cut difference between the prothrombin activity 
and the standardized clotting time during the first 10 days 
of treatment with bishydroxy in. While the pro- 
thrombin-activity percentage decreases rapidly until the 
3rd day and levels off thereafter, the standardized clotting 
time shows a slow but steady rise until the 10th day, at 
which time it levels off. This lag of the response of the 
standardized clotting time was a consistent finding in all 
40 patients. 

After the 10th day, the curves of the two means run 
more or less parallel, but that is not to say that there is a 
close correlation between the two tests in individual cases. 
The same standardized-clotting-time reading was found 
in various patients with both quite high and very low pro- 
thrombin-activity readings. Figure 2 illustrates extreme 
examples of this observation. In both patients essen- 
tially the same standardized clotting time was mairtained, 
but in one case the prothrombin activity was markedly 
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depressed while in the other case it was only moderately 
reduced. 


The actual distribution of 433 treatment days in the 


various prothrombin-activity and standardized-clotting- 
time ranges during therapy with bishydroxycoumarin is 
shown in table 3. On 14% of the treatment days, the 
prothrombin-activity range was 41 to 50%; during 24% 


Tae_e 3.—Prothrombin-Activity and Standardized-Clotting-Time 


of treatment days, it was 31 to 40%; during 36% of 
treatment days, it was 21 to 30%; and on 22% of the 
days, it was from 10 to 20%. Standardized-clotting-time 
readings showed a different distribution: on 8% of treat- 
ment days, the standardized clotting time was under 15 
minutes; on 55%, between 15 and 20 minutes; on 26%, 
between 21 and 25 minutes; and on 10%, between 26 
and 30 minutes. It was over 31 minutes on only 1% of 


Ranges When Bishydroxycoumarin Was the Sole 
Anticoagulant Used 


Prothrombin- Treatment Standardized- Treatment 
Activity Days Clotting-Time Days 
Ranges, 

% No, % Min. No. % 
41-50 «2 Less than 15 33 8 
81-40 101 24 15-20 234 5d 
21-30 156 36 21-25 115 26 
10-20 oS 22 26-30 46 10 

Less than 10 16 4 31 and over 5 1 
Total 433 100 Total 433 100 


treatment days. 


A scrutiny of the standardized-clotting-time readings 


when the prothrombin activity was “below the thera- 


10% - 


Fig. 
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2.—Standardized clotting time (SCT) and prothrombin activity (PTR) in 


an 85-year-old man (top) and a 59-year-old man (bottom), each with myocardial 
infarction, during treatment with heparin and bishydroxycoumarin (Dicumarol). 
Note similarity in standardized-clotting-time curves with markedly different pro- 
thrombin-activity levels, Doses of anticoagulants shown by symbols below each 


graph. 
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peutic range” (from 10 to 20% or under 10% ) indicates 
that marked depression of prothrombin | activity was only 
occasionally associated with high st dized-clotti 

time readings (table 4). A similarly poor correlation is 
noted when the prothrombin activity is studied on the 


TABLE 4.—Standardized-Clotting-Time Values During Days 
hen Prothrombin Activity Was Below 
Safe Therapeutic Range 


Treatment Days 


Treatment Days 
When Prothrombin 


When Prothrombin 


Corresponding 
Standardized- 


Activity Was Clotting-Time Activity Was Less 
10-20%, No. vel, Min. than 10%, No. 

12 Less than 15 1 

39 15-20 10 

30 21-25 4 

14 26-30 1 

8 31 and over 0 

Total 98 Total 16 


days when the standardized clotting time was unduly 
prolonged (table 5). The correlation coefficient between 
the mean values of prothrombin activity and standard- 
ized clotting time was —0.57 (fig. 1), and between the 
individual readings it ranged from —0.1 to —0.66. In 12 
patients, we continued the daily blood tests after ther- 
apy with bishydroxycoumarin had been discontinued. On 
the average, 7.1 and 6.2 days were required to attain 
normal prothrombin-activity and standardized-clotting- 
time levels respectively. 

Nine hemorrhagic accidents occurred during this study 
(table 6). At the onset of bleeding, all standardized- 
clotting-time values were above 22 minutes, while 
the prothrombin-activity values were, in two-thirds of 
the cases, within accepted therapeutic limits. Only the 
patients in cases 3, 6, and 8 showed a prothrombin- 
activity value slightly under 20% on the two days pre- 
ceding the hemorrhage. In three cases (1, 2, and 8), the 
anticoagulant therapy was continued carefully, despite 
the bleeding. In cases 4, 6, and 9, administration of 
bishydroxycoumarin was discontinued. In the patient in 
case 5, hematuria appeared five days after the cessation 
of therapy. In all these cases, the bleeding subsided 


TaBLe 5.—Prothrombin Activity During Days When 
Standardized Clotting Time Was Above 
the Therapeutic Range 


Treatment 
Treatment Days Days When 
When Standardized Corresponding Standardized 
Clotting Time Prothrombin Clotting lag Was 
Wa in. Activity, % Above 31 Min. 
1 Less than 10 
20 10-20 4 
19 21-30 1 
3 31-40 0 
3 41-50 0 
Total 46 Total 5 


without special treatment. In two patients (cases 3 
and 7) with severe melena, bishydroxycoumarin was 
withdrawn, and both blood transfusions and intravenous 


administration of vitamin K, oxide were needed to stop. 


the bleeding. 
The distribution of the hemorrhagic accidents through- 
out the prothrombin-activity and standardized-clotting- 


time ranges (table 7) is interesting. One accident | 
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occurred during combined treatment with heparin and 
bishydroxycoumarin (case 7, table 6). In the 41 to 50% 
prothrombin-activity range there were two bleedings; 
there were three between 21 and 30% and between 


TABLE 6.—Prothrombin Activity and Standard Clotting Time 
at the Onset of Hemorrhagic Accidents 


Pro- Stand- 
thrombin ardized 
bong Activity, Clotting Nature of 
% Time Bleeding Underlying Disease 
: 40 27 Hematuria Myocardial infarction 
(34-45)* 
2 41 24 Epistaxis Congestive heart failure 
(24-40) (20-18) 
3 19 27 Melena Myocardial infarction 
(15-18) (17-24) (severe) 
4 29 28 Hematuria Myocard'al infaretion; 
(28- 7) (28 %) thrombophlebitis 
5 26 28 Hematuria Cerebral thrombosis 
(21- 7) (26- ?) 
20 31 Hematuria Myocardial infaretion 
(18-16) 
7 27 41 Melena Myocardial infarction 
(71-46) (30-22) (severe) 


8 16 23 Epistaxis 
?) (14 2) 


Myocardial infarction 


9 23 24 Vaginal bleed- Peripheral thrombo- 
(26-25) (18-23) ing after phlebitis 
hysterectomy 


* Readings for the two days preceding hemorrhage in parentheses. 


10 and 20% respectively. In the 21-to-25-minute stand- 
ardized-clotting-time range there were three minor 
bleedings, in the 26-to-30-minute range there were 
four bleedings, and at 31 minutes and over there was 
one bleeding. Four poor-risk patients with myocardial 
infarction died. 


TABLE 7.—Hemorrhagic Accidents in Different Prothrombin- 
Activity and Standardized-Clotting-Time Ranges 


Hemor- Hemor- 
rhagic thagie« 
Accidents Accidents 
Treat- % Per Treat- % Per 
Prothrombin- ment Treat- Standardized- ment Treat- 
etivity Days, ment Clotting-Time ot ment 
Ranges, % No. No. Days Ranges, Min. No. Days 
With heparin and With heparin and 
bishydroxy- bishydroxy- 
coumarin,.... 1 ecoumarin..... 1 
62 2 3.2 Less than 15.... 33 0 
156 3 1.9 115 3 2.7 
98 3 3.3 46 4 8.7 
Less than 10 16 0 mer $1 and over..... 5 1 20.0 


* Values not included in this table. 


Comment 


Hitherto the clotting time of whole blood has been 
considered by most to be unaffected by the orally given 
anticoagulants such as bishydroxycoumarin. However, 
the present study demonstrates unequivocally that, when 
the highly reproducible procedure developed by us * is 
used, one can show a consistent relationship between 
treatment with bishydroxycoumarin and our standardized 
clotting time.'! The test must be meticulously performed, 
but it is not complicated. It requires no expensive equip- 
ment, reagents, or specially trained personnel for its 
performance. Since the readings are expressed in absolute 
terms, control tests for reference values and calculations 
of the results are superfluous. Thus the comparison of 
readings in different reports is greatly facilitated. 
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We have demonstrated a consistent lag between the 
prothrombin activity and the standardized clotting time 
during the first 10 days of therapy with bishydroxy- 
coumarin (fig. 1). While the prothrombin activity 
reached the desirable level of 30% within 48 to 72 hours 
and remained there fairly consistently thereafter, the 
standardized clotting time attained the 20-minute level 
on the 10th day by slow increments and remained at 
that level thereafter. Important clinical implications can 
be drawn from the delayed response of the standardized 
clotting time to the therapy used. The slow rise of the 
standardized clotting time signifies that the changes in the 
clotting tendency of the whole blood of a patient receiv- 
ing bishydroxycoumarin are slower than some might 
anticipate by the rapid drop in prothrombin activity. This 
is an argument for the continuation of treatment with 
heparin for several days—until, indeed, the standardized 
clotting time reaches the therapeutic level. 

The empirical range of therapeutically desirable clot- 
ting time during therapy with bishydroxy in has 
been set by us at from 15 to 20 minutes. This range is in 
part the result of our careful study of the prothrombin- 
activity and standardized-clotting-time readings and of 
the clinical course of the 40 patients on bishydroxy- 
coumarin therapy. Murray’s ** observations on patients 
treated postoperatively with heparin by continuous intra- 
venous drip showed that a clotting time of from one and 
one-half to two times the normal fully prevented throm- 
boembolic complications without causing hemorrhagic 
accidents. Since our normal standardized clotting time is 
approximately 10 minutes, this corresponds with the 
therapeutic range we set. 

The question has been asked by some of our colleagues 
whether our observations during the first few days of 
combined treatment with heparin and bishydroxycouma- 
rin might not have been different had we been studying 
patients treated with bishydroxycoumarin alone. Under 
the clinical conditions of our study it was not feasible 
for us to study many such patients, but the results in the 


two so studied showed no significant variation from those 


in the entire group. We have already indicated that the 
morning studies were timed to avoid any effect from the 
bedtime dose of heparin. In the rare instance where the 
effect of heparin was unduly prolonged, this was detected 
quickly by high standardized-clotting-time readings, and 
doses were subsequently adjusted. The fact remains, 
however, that we can neither confirm nor deny a syn- 
ergism between heparin and bishydroxycoumarin under 
the conditions of this study. 

A study of table 3 affords an interesting comparison 
between the behavior of the standardized clotting time 
and prothrombin activity in this group. Despite our at- 
tempts to keep the prothrombin activity between 20 and 
30% , this objective was achieved on only 36% of treat- 
ment days. Using this gauge, patients were “undertreated” 
38% of the time and “overtreated” 26% of the time. 
However, on 55% of treatment days the parallel stand- 
ardized-clotting-time readings were in the therapeutic 
range, on 8% they were below (undertreatment), and 
on 37% they were above (overtreatment). Everyone 
who has used bishydroxycoumarin is aware that the pro- 
thrombin activity cannot be kept within a narrow range; 
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escape occurs in almost every case. The data in table 3 
demonstrate that often, when the prothrombin activity 
is beyond the therapeutic zone, the standardized clotting 
time is adequate and no harm ensues. The behavior of 
the standardized clotting time on the days when the pro- 
thrombin activity was most markedly depressed (table 
4) and of prothrombin activity when the most marked 
standardized-clotting-time elevations were manifest 
(table 5) shows poor correlation between the two tests 
in the higher therapeutic range. 

In spite of the fact that after the first 10 days the curves 
of the means of prothrombin activity and standardized 
clotting time (fig. 1) became more or less parallel, we 
did not find significant correlation between tests in indi- 
vidual patients. In other words, some patients showed 
adequate prolongation of standardized clotting time by 
our standards, with marked prothrombin activity depres- 
sion, while others required only a moderate drop in 
prothrombin activity percentage. This is explicable if we 
realize that bishydroxycoumarin depresses not the pro- 
thrombin directly, but actually factor 7 (proconvertin) 
and probably several other factors concerned with throm- 
bin formation. The Quick test does measure these factors 
to a certain degree, but we still do not know how the 
readings are influenced by the altered ionic state of recal- 
cified plasma and by the use of an excessive amount of 
tissue thromboplastin. The data in tables 3, 4, and 5 
explain the discrepancy between various statements in 
the literature concerning “adequate” prothrombin-activ- 
ity depression during therapy with bishydroxycoumarin. 
In general, levels of 20 to 30% are recommended, but 
several experts claimed good results with prothrombin- 
activity values of 40 to 50% . Wright, Marple, and Beck *° 
say that “all prolongations of prothrombin time during 
Dicumarol therapy, including minimal ones, were on the 
average associated with substantial reductions in throm- 
bo-embolic complications.” This statement, backed by 
their extensive data, serves to confirm our observations 
and is indirect evidence that the prothrombin activity 
does not accurately reflect the actual clotting tendency 
of the whole blood. 


Predictability of Complications.—The crucial argu- 
ment against the routine use of bishydroxycoumarin or 
other orally given anticoagulants advanced by several 
writers is the unpredictability of serious thromboembolic 
complications and of hemorrhagic accidents. Some of 
the authoritative statements in recent medical literature 
are worthy of quotation: “Episodes of bleeding also 
occur, often unpredictable, when the prothrombin time 
is prolonged only slightly above normal.” '° “Dicumarol 
therapy did not succeed in completely eliminating throm- 
bo-embolic complications, even at prolongation of pro- 
thrombin time involving substantial risk of hemor- 
rhage.”’'® “The tendency of hemorrhage with dicoumarin 
and Tromexan therapy is unpredictable.”'* “There is 
therefore beyond certain limits, no hard and fast correla- 
tion between the results of the Quick test and the tend- 
ency to bleed.”"* 

In our study, no complications were noted when the 
standardized clotting time was between 15 and 20 
minutes. We saw three minor episodes of bleeding in the 
21-to-25-minute range, but major episodes occurred 
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only in the higher range, over 25 minutes. Table 7 demon- 
strates that, with standardized-clotting-time values above 
the safe limit, the tendency to bleed increases sharply 
as the values rise. We saw no such correlation between 
bleeding episodes and prothrombin activity, and this is 
only confirmatory of the observations of other workers. 

To confirm the validity of our arbitrary lower limit of 
safety, 15 minutes, we require further observations. We 
saw no thromboembolic episodes when the standardized 
clotting time was over 15 minutes. But neither did we 
have such complications during the 33 days of therapy 
with bishydroxycoumarin when the standardized clotting 
time was under 15 minutes (table 3). It is true that three 
patients who died demonstrated during 15 treatment 
days standardized-clotting-time values of less than 15 
minutes and showed at autopsy evidences of quite recent 
coronary and mural thrombi; however, the time of occur- 
rence of these thrombi could not be determined with 
certainty. On 11 other treatment days, the standardized 
clotting time was 14 minutes, within the therapeutic 
limits. More experience may well lead us to modify (prob- 
ably to reduce) the lower safety limit of the standard- 
ized-clotting-time range. 

The practical implications to be drawn from these 
observations are as follows: prothrombin-activity values 
below the “safe” range often give serious concern to the 
attending physician and frequently result in the prema- 
ture termination of treatment with anticoagulants. Some- 
times, indeed, they lead to the energetic use of intrave- 
nously given vitamin K,;. We have shown that, if the 
clotting time is within adequate limits, excessively pro- 
longed prothrombin times may safely be disregarded. On 
the other hand, a high clotting time, despite a safe pro- 
thrombin-activity reading, is a clear warning either to 
decrease the level of anticoagulant therapy or to stop it 
entirely. 

Statistical analysis of our data demonstrates no signifi- 
cant relationship between the results of the two tests. 
This is understandable when we realize that the Quick 
one-stage test measures only one phase of blood clotting, 
whereas our clotting time reflects the end-result of the 
whole clotting process. Our data and clinical observa- 
tions demonstrate that, in the control of treatment with 
bishydroxyco in, the over-all changes in the clotting 
mechanism reflected by the standardized clotting time 
provide the more reliable guidance. 


Summary 

In 40 patients receiving bishydroxy in (Di- 
cumarol), we demonstrated consistent prolongation of 
the clotting time of blood as measured by a standardized 
method. The development of significant clotting-time 
prolongation was measurably slower than was the devel- 
opment of an adequate effect on the results of the Quick 
one-stage prothrombin test at the beginning of therapy. 
The same clotting-time levels may be maintained in vari- 
ous patients with markedly differing prothrombin-time 
readings. We found no close correlation between the 
clotting time and the results of the Quick one-stage pro- 
thrombin-time test. No thromboembolic complications or 
hemorrhagic accidents occurred when the clotting time 
was within our therapeutic range. — 
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Discoid Lupus Erythematosus.—Chronic discoid lupus erythem- 
atosus has been regarded as primarily a skin disease with rare 
systemic manifestations. In order to determine the truth of this 
statement we performed a complete history, physical examina- 
tion and routine laboratory work on a series of 41 patients with 
chronic discoid lupus erythematosus. The patients were divided 
into two groups: the localized discoid form with skin lesions 


above the chin, and the generalized discoid form with cutaneous 


involvement on the face and elsewhere. Sixteen of the 26 
patients (62%) of the localized discoid group had evidence at 
some time in the course of their illness of arthritis, fever, 
Raynaud’s phenomenon, pleurisy or other systemic changes by 
history and physical examination alone. Fourteen of the 15 
cases of generalized discoid disease had such changes. If, in 
addition, laboratory abnormalities such as leukopenia, elevated 
sedimentation rate, hyperglobulinemia or abnormal flocculation 
tests were considered, then 24 of the 26 with localized discoid 
disease and all 15 of the generalized discoid group showed such 
changes. Therefore, there was evidence of systemic involvement 
in 96% of this group of patients with chronic discoid lupus. 
Three different modes of onset of discoid lupus were found. 
Thirty-three patients (72%) had cutaneous changes initially, 
followed, in 45% of this group, by rheumatoid-like arthritis. 
Seven patients had rheumatoid arthritis prior to the appearance 
of discoid lesions. One patient had a biologic false-positive 
serologic test prior to her skin lesions. The classification of 
lupus erythematosus is an arbitrary one. There are many transi- 
tions between the types. Discoid lupus, from its inception, is a 
systemic disorder which is a variant of the more malignant acute 
disseminated form. The “benign”-appearing cutaneous lesion 
may be a herald of advanced systemic manifestations which 
may be present at the same time or at a later date, when the 
skin changes have healed. Therefore, all these patients should 
have a thorough general medical survey. The form of therapy 
instituted depends entirely upon the extent of the disease.— 
E. L. Dubois, M.D., and Stuart Martel, M.D., Discoid Lupus 
Erythematosus: An Analysis of Its Systemic Mautension, 
Annals of Internal Medicine, March, 1956. 
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VALUE OF CHLORPROMAZINE IN PREOPERATIVE MEDICATION 
William A. Weiss, M.D., Joseph P. McGee Jr., M.D., Darby, Pa., John O. Branford, M.D. 


and 


Edgar C. Hanks, M.D., Phoenixville, Pa. 


During the past five years, the clinical application of 
chlorpromazine has been studied intensively in Europe, 
and no fewer than 2,300 reports on the subject have 
appeared in foreign language journals. In France, the 
effects that follow irritation of sympathetic nerves are 
known as the phenomena of Reilly or the syndrome of 
irritation. Hemorrhage and necrosis of the suprarenal 
glands are constant findings in such cases. There is the 
widespread impression among the French that chlor- 
promazine reduces surgical shock and postoperative 
morbidity and fatigue. Opinion of the value of chlor- 
promazine varies according to whether one accepts the 
concept of the phenomena of Reilly or Selye’s theories. 
The advantages claimed for chlorpromazine include the 
fact that there is less apprehension in the patient, a 
smaller dose of anesthetics is required, shock is pre- 
vented, and the need for postoperative sedatives and 
analgesics is decreased. Also, chlorpromazine is reporte 
to aid induction of anesthesia and to control emergence 
excitement and postoperative nausea, vomiting, and 
hiccups. While some degree of hypotension can be 
expected prior to or during surgery, it is not severe and 
causes no complications. 


History and Properties 


Chlorpromazine was synthesized by M. P. Carpentier 
of France in December, 1950. Its synthesis resulted from 
a systematic study of the phenothiazine derivatives in an 
attempt to find a substance resembling promethazine 
(Phenergan) hydrochloride, a well-known antihistaminic 
drug. The pH of a 5% aqueous solution of chlor- 
promazine is between 4 and 5. A precipitate forms when 
chlorpromazine is mixed with any of the thiobarbiturates. 
For intravenous administration, chlorpromazine requires 
dilution with sodium chloride solution because of the 
drug’s relatively low pH and the danger of damaging 
the endothelium of the vessels. A deep intramuscular 
injection of the drug may be painful but is preferred to 
subcutaneous injection, since the latter method may 
cause a profound tissue reaction. 

Electroencephalographic studies show that the gen- 
eral effects of chlorpromazine are identical with those of 
normal sleep. It is concluded that the effects of chlor- 
promazine are the result of depression of the reticular 
formation, particularly in the sensory and autonomic 
spheres, and that its site of action is probably in the hypo- 


From Fitzgerald Mercy Hospital (Drs. Weiss and McGee) and the 
Valley Forge Army Hospital (Drs. Branford and Hanks). Dr. Weiss is 
now a member of the Department of Anesthesiology, Hahnemann Medical 
College and Hospital, Philadelphia; Dr. Branford is now in Portland, Ore., 
and Dr. Hanks is in New York. 

Read before the Medical Society of the State of Pennsylvania, Pitts- 
burgh, Sept. 23, 1955. 

The chlorpromazine hydrochloride used in this study was supplied as 
Thorazine by Mr. C. M. N. Killen of Smith, Kline, & French Labora- 
tories, Philadelphia. 


* Chlorpromazine was injected intramuscularly in 
25-mg. or 50-mg. doses as premedication for anes- 
thesia in 725 surgical patients. In 155 of these 
it was given 90 minutes before induction, and an 

_ interval of 30 minutes was allowed to elapse before 
supplementary premedication with scopolamine and 
either morphine or meperidine. The most frequent 
complications ascribed to the chlorpromazine were 
hypotension and tachycardia. 

Chlorpromazine was believed to have contributed 
to ease of induction and maintenance of a satis- 
factory physiological state in this study. Its use is 
not recommended in patients with abnormally high, 
low, or labile blood pressure, with evidence of liver 
disease, or with conditions rendering them liable to 
hemodynamic upsets. 


thalamus. The tone of the reticular formation determines 
the degree of wakefulness. Chlorpromazine is probably 
devoid of analgesic activity of its own. 


Present Study 


In recent years a trend has developed to eliminate the 
use of opiates in surgical premedication. This has been 
accomplished in certain medical centers with reported 


success. In our series, chlorpromazine was used as a 


substitute for the opiate and as a potentializer of the 
barbiturate. We attempted an evaluation of its use as a 
part of the surgical premedication in 725 patients. 
Table 1 shows the types and amounts of preoperative 


sedatives given. Group A consisted of 520 patients .. 
(71.7% of the total of 725) who received 50-200 mg. 


of pentobarbital (Nembutal) sodium (approximately 
1.25 mg. per pound of body weight) intramuscularly 
90 minutes before induction of anesthesia. Half an hour 
later they were given 50 mg. of chlorpromazine (Thor- 
azine) and 0.4 mg. of atropine sulfate intramuscularly. 
Group B included 50 patients (6.9%) who received 
100 mg. of pentobarbital orally two hours before induc- 
tion of anesthesia and 25 or 50 mg. of chlorpromazine, 
5 or 6 mg. of morphine sulfate, and 0.4 mg. of scopol- 
amine intramuscularly one hour later. Group C consisted 
of 120 patients (16.6%) who were given an intra- 
muscular injection of 50 mg. of chlorpromazine 90 
minutes before induction of anesthesia and 5 mg. of 
morphine and 0.4 mg. of scopolamine intramuscularly 
half an hour later. Group D was limited to 35 patients 
(4.8% ) who received 50 mg. of chlorpromazine intra- 
muscularly 90 minutes before induction of anesthesia 
and 50 mg. of meperidine (Demerol) hydrochloride and 
0.4 mg. of scopolamine intramuscularly half an hour 
later. 

Table 2 shows the type of anesthetic used in relation 
to the preoperative medication. All the ordinary agents 
and techniques of anesthesia: were used. In 232 patients, 
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anesthesia was induced with thiopental (Pentothal) 
sodium and led with nitrous oxide and oxygen to an 
ether and oxygen maintenance, while 252 patients 
received thiopental sodium, nitrous oxide, and oxygen; 
two-thirds of the patients were thus receiving one of the 
two combinations of anesthetics described above. The 
surgical procedures performed, as shown in table 3, were 


TABLE 1.—Types and Amounts of Preoperative Sedatives, 
including Chlorpromazine, Given to 725 Patients 


Patients 
Amount, 
Group No. % Medicaments Mg. 
A 520 71.7 Pentobarbital 50-200 
(Nembutal) sodium 
Chlorpromazine 50 
(Thorazine) 
Atropine sulfate 04 
B 50 6.9 Pentobarbital 100 
Chlorpromazine 25 or 50 
Morphine sulfate 5or6 
Seopolamine 04 
Cc 120 16.6 Chlorpromazine 50 
Morphine 5 
Scopolamine 04 
D 85 4.8 Chlorpromazine 50 
Meperidine (Demerol) 50 
hydrochloride 
Scopolamine 


thoracic operations, a variety of extra-abdominal and 
intra-abdominal procedures, gynecologic surgery, ortho- 
pedic surgery, and reparative operations. 

The degree of sedation was evaluated by the members 
of the anesthesia department when the patient reached 
the operating room. Upon analysis (table 4), results 
were judged to be satisfactory in 631 (87% ) of the cases, 
while in 79 (11%) results were fair and in 15 (2%) 
they were poor. Suppression of integration of ideas 
seemed to be the definite advantage of the use of chlor- 
promazine. When the patients were left alone they 
_ appeared to be in light sleep; however, they were easily 
aroused and would answer questions after due delibera- 


TABLE 2.—Types of Anesthetic Used in Relation to Preoperative 
Medication, Including Chiorpromazine, in 725 Patients 


Patients, Group 
Total “A 
Anesthetic No. © D 


Thiopental (Pentothal) sodium, nitrous 
oxide, oxygen, and ether............... 232 148 18 52 4 
Thiopental sodium, cyclopropane, oxy- 


Thiopental sodium, nitrous oxide, oxy- 
gen, and trichloroethylene (Trilene)... 64 59 1 8 1 
Thiopental sodium, nitrous oxide, and 
BEF 252 161 25 46 20 
Regional nerve 4 1 4 


* See table 1 for description of groups. 


tion. The majority of patients seemed to be aware of their 
surroundings but were not alert to their impending 
operation. 

While the patients were being prepared for the induc- 
tion of anesthesia, complications resulting from the pre- 
medication were noted (table 5). There were no 
complications in 520 patients (71.5%). Hypotension 
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of 30 to 40 mm. Hg was observed in 79 (11%). The 
hypotension was more prevalent in the group receiving 
the opiate, particularly meperidine, while tachycardia 
was most common when both the barbiturate and the 


TABLE 3.—Surgical Procedures in Relation to Type of Pre- 
operative Medicament, Including Chlorpromazine, 
Given to 725 Patients 


Patients, Group 

Total 

Procedure No. Dd 

Extra-abdominal... 110 80 5 23 2 
Pelvie and perineal.................... 184 170 8 2 4 


* See table 1 for description of groups. 


TABLE 4.—Results of Sedation, as Evaluated by Members of 
Anesthesiology Department, in 725 Patients Receiving 
Chlorpromazine as Part of Preoperative Medication 

Group 
Patients, 
Total A* D 
% % 


Results % No. No. % No. % 
Good 87 464 89.2 8 97 809 8 85.5 
Total 725 520 50 120 35 


* See table 1 for description of groups. 


opiate were administered. Nasal congestion was present 
in 61 patients (8.5%), with the greatest incidence in 
those to whom no opiate was given. Bronchial mucus 
and coughing, either prior to or during the start of anes- 
thesia, were observed in seven patients (1% ). The nasal 
congestion was troublesome at times and was relieved 
by spraying with a 4% solution of cocaine. 


TABLE 5.—Complications Resulting from Preoperative 
Medication Including Administration of Chlor- 
promazine in 725 Patients 


Group 
Patients, A 
Total A* B Cc D 
cations No. No. % No. No. No 
Mueus and 7 1 6 1.2 1 1 ok 
coughing 
Hypotension 93 .. 4.5 4 19 #416 12 & 
Tachyeardia 79 «ll 51 9.8 s 16 16 13 4 12 
Nasalecon- 61 8.5 60 115 1 1 
gestion 
None 520 71.5 380 7% 38 76 83 8669 19 
Total 725 520 50 120 35 


* See table 1 for description of groups. 


TABLE 6.—Incidence of Emergence Excitement in 725 Patients 
Receiving Chlorpromazine as Part of Pre- 
operative Medication 


Group 


Patients, -— 
Total A* 


Excitement No. % % % 
Present 93 15 3 6 7 6 
Absent 632 87 440 85 47 94 112 93 83 94 

Total 725 520 50 120 35 


* See table 1 for description of groups. 
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Patients were followed closely in the recovery room 
(table 6), and 632 (87%) showed no excitement in 
emerging from anesthesia, while 93 (13% ) were agitated 


and excited, apparently from pain. They were quieted . 


upon the administration of meperidine. There was far 


TaBLe 7.—Incidence of Postoperative Nausea and Vomiting in 
725 Patients Receiving Chlorpromazine as 
Part of Preoperative Medication 


Patient 
a A 
Nausea Total A* B Dd 
Vomiting No. % No. % No. % No. % No. % 
Present 168 23 147 28 4 S 12 10 5 14 
Absent 557 373 72 46 92 108 9 30 886 
Total 795 520 50 120 35 


* See table 1 for description of groups. 


less emergence excitement in those patients who received 
the opiate as part of their premedication. Table 7 shows 
that there was no nausea and vomiting in 557 patients 
(77%), while these symptoms were present in 168 
(23%) during the first eight hours after operation. 
Surprisingly, there was a higher incidence (28% ) in the 
group who had received no opiate before operation. 
Albert and Coakley * reported nausea and vomiting in 


TaBLe 8.—Evaluation of State on Entering Operating Room by 
| 725 Patients Receiving Chlorpromazine as 
Part of Preoperative Medication 


Group 


Patients, 
Total 


State No. % 
Awakeand 105 13 
apprehensive 


Awake but 70 
relaxed 


Drowsy and 112 17 
amnesic 


s 
= 

& 
x 


Total 725 520 50 120 35 


* See table 1 for description of groups. 


only 13% of 360 patients receiving chlorpromazine 
before operation, as compared to 29% of a group of 
250 controls. 

On the day after surgery the patients were requested 
to evaluate their mental states on coming to the operating 
room (table 8). Five hundred eight patients (70% ) 
stated that they were awake but relaxed, having no 
signs of fear or apprehension; 112 (17%) had no 


TaBLeE 9.—Evaluation by Anesthesiologists of Effects of Pre- 
operative Medication Including Administration 
of Chlorpromazine on 725 Patients 


Group 
Patients, 
Total A* B dD 
Results No % No % No. No. °%--No. 
Satisfactory Ag? 81.6 4388 84.2 39 7 89 74 26 74 
Fair &9 12.3 49 94 6 2 
Unsatisfactory 44 6.1 33 64 3 6 7 6 1 3 
Total 725 520 50 120 35 


* See table 1 for description of groups. 


remembrance of the trip to the operating room; and 
105 (13% ) stated that they were awake and apprehen- 
sive. This last group included some patients who on 
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previous occasions had received pentobarbital, meperi- 
dine, and scopolamine as preoperative medication; they 
preferred having no remembrance of their trip to surgery. 
Table 9 shows that, in the opinion of the anesthesiol- 
ogists, the effects of premedication were satisfactory in 
592 (81.6% ) patients, fair in 89 (12.3% ), and unsatis- 
factory in 44 (6.1%). 


Comment 


The ease of induction of anesthesia and the mainte- 
nance of a satisfactory physiological state during anes- 
thesia were outstanding factors noted during this study. 
Regular, full respiratory excursions can be attributed to 
the abolishment of premedicant narcotics or use of halved 
doses. Lear, Chiron, and Pallin,? in a clinical report based 
on 1,100 patients, found that, while chlorpromazine is 
not a “wonder drug,” its ability to reduce respiratory 
depression by reducing the amounts of narcotics that 
must be administered should prove of value. An over-all 
analysis shows that, according to their own evaluation, 
87% of the patients were in a satisfactory state of pre- 
operative sedation; 70% were awake and relaxed and 
17% were drowsy and amnesic. Even taking into account 
the 28.5% incidence of complications, we still find that 
the sedation was satisfactory in 81.6% of the patients 
as judged by the anesthesiologist. 

The cardiovascular effects of the administration of 
chlorpromazine are secondary to its effects on the 
autonomic nervous system. The tachycardia is a com- 
pensatory mechanism against hypotension. Hultzman,* 
in a study based on the use of chlorpromazine in the 
preanesthetic management of 2,000 patients, noted that, 
while some degree of hypotension could be expected, 
particularly in patients with labile hypertension, it was 
not severe and caused no complications. The hypotension 
is resistant to certain vasodepressor drugs. Epinephrine 
should not be used, because chlorpromazine may reverse 
its action. Phenylephrine (Neo-Synephrine) hydrochlo- 
ride produces a mild response averaging 30 mm. Hg. 
Methoxamine (Vasoxyl) hydrochloride has little or no 
effect. Arterenol (nor-epinephrine) in its diluted solution ' 
appears to be the most effective, but is only occasionally 
necessary. We advise use of the head-down (Trendelen- 
burg) position and such intravenous therapy as may be 
indicated, particularly the administration of blood,’ 
plasma volume expanders, or electrolyte fluids. 

Chlorpromazine inhibits the initial vascular phenom-. 
ena caused by stimulation of the sympathetic nervous 
system during hemorrhage or trauma. Under such con- 
ditions the tissues of the entire body received less blood 
but sufficient oxygen to prevent tissue anoxia. With the 
use of chlorpromazine, immediate and adequate replace- 
ment of blood and increase of circulating blood volume 
can be accomplished without the false sense of security 
associated with the use of anesthetic drugs. Hultzman * 
feels that the patient is definitely protected against shock 
and hemorrhage. Courvoisier and associates * found that, 
when 2 mg. of chlorpromazine per kilogram of body 
weight was given intravenously to a dog immediately 
after a severe hemorrhage, complete protection was pro- 
vided against shock, which had an 83% mortality rate 
in animals that had not received chlorpromazine. 


A* B D 
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In view of its hypotensive effect, the drug should be 
used with caution in patients with hypertensive cardio- 
vascular disorders or labile blood pressures and in 
patients receiving spinal anesthesia. In our series of 86 
patients receiving spinal anesthesia with doses of tetra- 
caine (Pontocaine) hydrochloride varying from 6 to 
14 mg. for operations ranging from those on the lower 
extremities to hysterectomies and cholecystectomies, 
hypotension of more than 30 mm. Hg occurred in three 
cases. This was quickly corrected with administration 
of phenylephrine. The level of spinal analgesia is the 
paramount factor, since this determines the degree of 
peripheral vasodilatation. The occurrence of jaundice has 
been reported in patients receiving chlorpromazine for 
a week or more. However, in our study of patients who 
received one or two injections of 25 or 50 mg. doses, we 
have not encountered any cases of jaundice. Patients with 
evidence of jaundice or elevated serum bilirubin levels 
were not given chlorpromazine as part of preoperative 
medication. 

> Conclusions 


The incidence and importance of the complications 
associated with the use of chlorpromazine must be 
weighed against the therapeutic value of the drug. An 
81.6% over-all satisfactory premedicant value is worthy 
of consideration. On the basis of our study, we conclude 
that chlorpromazine should not be used in the preopera- 
tive medication of the following types of patients: 
(1) those having extremes of blood pressure, i. e., under 
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100 mm. Hg systolic or above 160 mm. Hg systolic; 
(2) those having labile blood pressures; (3) those having 
jaundice, elevated serum bilirubin levels, or any evidence 
of liver disease; (4) those for whom a change to the 
head-up, prone, or lateral positions is anticipated during 
surgery; (5) those who will receive high spinal anesthesia 
or in whom the spinal anesthetic is to be administered 
with the patient in the sitting position; (6) those 
extremely apprehensive patients who have had repeated 
surgery and in whom more profound sedation is neces- 
sary; and (7) those on whom operations such as hemor- 
rhoidectomies are to be performed, where a transsacral 
caudal anesthetic is to be administered with the patient 
in the prone jackknife position, because more analgesia is 
needed for the insertion of needles for the block and 
because the possibility of hypotension or nasal conges- 
tion in this position makes the management of the patient 
more difficult. 
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FIVE-YEAR FOLLOW-UP OF PATIENTS SUBJECTED TO THREE DIFFERENT 
LOBOTOMY PROCEDURES 


Norman L. Paul, M.D., Edward Fitzgerald, M.A. 


and 
Milton Greenblatt, M.D., Boston 


The introduction of bilateral prefrontal lobotomy as 
an effective means of treating patients with chronic, in- 
tractable mental illness by Egas Moniz and his colleagues 
in 1936 was followed by numerous studies that reported 
the presence of untoward side-effects such as “blunted” 
affect, low initiative, and seizures. The incidence of these 
undesirable side-effects stimulated a search for modified 
lobotomy procedures that, while sacrificing less brain 
tissue, would nevertheless achieve desirable results with 
fewer behavioral and psychological deficits. Although 
the full bilateral prefrontal operation was the usual pro- 
cedure of choice in the early years, there were reports 
in the literature even prior to 1946 that strongiy sug- 
gested that both unilateral and bimedial operations could 
achieve similar benefit with less deficit in selected chroni- 
cally psychotic patients. Worchel and Lyerly * in 1941 
and Lyerly * again in 1941 reported that reduction of 
tension with good clinical improvement could be ob- 
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¢ The effects of three types of lobotomy were 
studied in 116 patients five years after operation. 
The bimedial procedure, done in 35 patients, was 
thus compared with the bilateral and unilateral 
procedures, done in 39 and 42 patients respectively. 

The bimedial procedure gave the best results, in 
that 54% of these patients were working full time 
and productively five years after operation. The 
corresponding figures for the bilateral and unilat- 
eral groups were 33% and 29%. These results were 
striking, since these were all patients whose mental 
illness had been unremitting for at least 212 years 
before surgery and had been refractory to insulin 
coma, electric shock treatment, and intensive psy- 
chotherapy. 


tained with unilateral lobotomy. The rationale for the | 
bimedial operation was suggested by the investigations 
of Smith * in 1945 and Ward * in 1948 wherein animals 
whose cingulums were removed were rendered more 
“social” and tame. 

The second lobotomy project of the Boston Psycho- 
pathic Hospital was designed to determine the relative 
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efficacy of three different types of lobotomy. Patients 
were divided at random into three groups, each differing 
from the other only in the type of surgical procedure 
employed, i. e., full bilateral, bimedial, and unilateral 
operations (carried out by Dr. James Poppen and his 
associates of the Lahey Clinic). This study, whose ra- 
tionale, plan, and scope are described elsewhere,’ in- 
dicated the superiority of the bimedial operation at the 
one-year follow-up. 


The Present Study 


This report presents the long-term clinical results in 
the 116 chronically mentally ill patients who were the 
subjects of the second lobotomy project. These were pa- 
tients whose mental illness had been unremitting for at 
least two and one-half to three years prior to psycho- 
surgery and who had failed to respond to all previous 
treatment, including insulin coma, electric shock treat- 


UNILATERAL 
Plane and extent of section of frontal tissue in the bimedial, bilateral, 


and unilateral lobotomies. Areas in which tracts are severed are repre- 
sented by parallel lines. 


ment, and intensive psychotherapy. The figure illustrates 
diagrammatically the three different lobotomy proce- 
dures. Each of these three operations is carried out in 
the frontal or coronal plane. In the bilateral lobotomy 
the surgeon attempts to cut all the white matter in both 
frontal lobes, the bimedial operation is restricted to cut- 
ting only the medial half of the white matter in each 
frontal lobe, and in the unilateral lobotomy the white 
matter in only one frontal lobe is cut. (Destruction of 
gray matter occurs at the site of entrance of the surgical 
instrument into the cerebral hemisphere in each opera- 
tion. ) 

The diagnostic distribution of the patients followed 
up after five years is presented in table 1. It is to be 
noted that 91 or 79% of the patients had a diagnosis of 
schizophrenic reactions (dementia praecox). Table 2 
presents the duration of mental illness. Eighty-nine or 
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77% of the patients had been mentally ill for over 5 
years; 56 or 48% of the total number had been ill for 
over 10 years. Only 19 or 16% of all the subjects were 
ill for less than five years. All of these patients were 
studied five years postoperatively to develop both a 
cross sectional and a longitudinal view of their adjust- 
ment. The cross sectional survey paid particular atten- 
tion to their mental state, including thought content, 
level of anxiety-tension, and intellectual functions. The 


TaBLe 1.—Diagnosis in 116 Patients Subjected to Three 
Different Lobotomy Procedures 


Lobotomy, Type Total 
Bimedial Bilateral Unilateral No. % 
Schizophrenic reaction, 10 13 10 330s 28 
paranoid type 
Schizophrenic reaction, 8 6 10 24 86k 
hebephrenie type 
Schizophrenic reaction, 6 11 6 23 2 
eatatonic type 
Schizophrenic reaction, 4 4 1 9 8 
other types 
Schizophrenic reaction, 0 1 1 2 2 
simple type 
Paranoid state 1 2 2 5 4 
Involutional psychotic 2 0 0 2 2 
reaction 
Organie 2 1 8 11 y 
Psychopathic personality 1 0 1 2 2 
Psychoneurotie 1 1 3 5 4 
Total 35 39 42 116 «6100 


longitudinal survey compared preoperative adaptation 
with the patients’ levels of adaptation during the five-year 
interval since surgery, focusing upon the level of per- 
sonal and social responsibility, work effectiveness, and 
problems of adjustment. The five-year postoperative 
follow-up data were obtained by interviewing the in- 
dividual patients and their families, consulting their post- 
operative hospital records, and interviewing hospital 
staff in the case of hospitalized patients. Patients living 
out of the state were followed up by letter and question- 
naire or by interviewing available close relatives. It was 


possible to get pertinent erent information on every 
patient in the series. 


TABLE 2.—Duration of Illness in 116 Patients Subjected 
to Three Different Lobotomy Procedures 


Procedure, Type Total 

Duration, Yr. Bimedial Bilateral Unilateral No. % 
7 vi 5 19 16 
1 4 3 8 7 

35 39 2 116 100 
Results 


Over-All Improvement.—Table 3 shows the levels of 
improvement in each of the three surgical groups at the 
one-year and the five-year follow-ups. A “marked” im- 
provement rating was given to those patients who showed 
dramatic relief of all mental symptoms such as disor- 
ganization of thought and feeling, inappropriate speech 
and behavior, severe anxiety and tension, and delusions. 
“Moderately” improved patients were those who showed 
considerable gains in most areas. The rating of “slight” 
improvement was assigned to patients whose relief of 
many mental symptoms was slight or who showed drama- 
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tic relief of only a few mental symptoms, e. g., a psy- 
chotic patient who showed complete disappearance only 
of violent aggressive behavior after lobotomy, thereby 
becoming less of a management problem in the hospital. 
“Unimproved” patients were those who showed no sig- 
nificant changes. The rating of “worse” applied to those 
patients whose postoperative psychotic behavior was 


more severe than that observed prior to surgery. 


Table 3 shows that, after five years, 12 or 34% of 
the patients who had had a bimedial lobotomy were 
considered to be markedly improved, as contrasted with 
7 or 18% of those who had had a bilateral lobotomy 
and 6 or 14% of the patients subjected to the unilateral 
procedure. Moderate improvement was observed in 11 
or 31% of the patients who had had a bimedial, in 10 
or 26% of those who had had a bilateral, and in 7 or 
17% of those who had had a unilateral lobotomy. Slight 
improvement was seen in 4 or 12% of those who had 
had a bimedial, 12 or 30% of those who had had a bi- 
lateral, and 14 or 34% of those who had had a unilateral 
lobotomy. Six or 17% of patients who had a bimedial 
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either bimedial or bilateral lobotomies, give results su- 
perior to operations on only one frontal lobe. Finally, it 
is clear that, even with unilateral operations, 31% of 
the chronically iil patients may be significantly benefited. 

Work Adjustment.—Each patient was rated as to his 
work adjustment before surgery and one year and five 
years after surgery. “Good” work adjustment ratings 
were given to patients who were employed full time and 
productively either at home, as in the case of housewives, 
or in industry, in which case they were earning regular 
salaries. In some instances a good work-adjustment rating 
was assigned to hospitalized patients who were working 
productively and full time on some industrial project. 
“Fair” work adjustment indicated that the patient worked 
intermittently, that productivity was not up to expecta- 
tions, or that performance was only partially satisfactory. 
The housewife might get her work done with assistance 
or prodding. A hospitalized working patient would be 
given less complicated tasks, where volume or output, 
speed or precision were not important. A patient in the 
community would make intermittent attempts to work 


TasLe 3.—Degree of Improvement at One-Year and Five-Year Follow-Up of 116 Patients 
Subjected to Three Different Lobotomy Procedures 


Marked 


Lobotomy, Type No. % 

Bimedial 

Bilateral 

Unilateral 

Total 


Moderate None 

% No. % No. % No. % 

‘ 23 9 26 4 ll 1 3 

11 q1)* 31 4 12 6Q)* 17 2 6 
23 12 8 20 1 8 
26 12 (1)* 30 10 26 0 0 

3 14 33 12 29 4 10 

14 34 14 (1)* 33 1 2 
7 35 30 2. 21 6 5 

28 (2)* 24 30 (1)* 26 80 (2)* 26 3 2 


* Deceased patients showing this rating shortly before death. 


lobotomy were unimproved, as were 10 or 26% of those 


who had been subjected to bilateral and 14 or 33% of | 


those who had had a unilateral lobotomy. Only three 
patients were worse, two of whom had had a biimedial 
and the third a unilateral lobotomy. 

In general, the changes from the one-year to the five- 
year follow-up are not striking. One notes that, in the 
patients who had had a bimedial lobotomy, the incidence 
of significant improvement, i. e., marked or moderate 
improvement, was 65% after five years as compared to 
60% after one year; in the patients who had had a bi- 
lateral lobotomy it was 44% as compared to 46%; and 
in those with unilateral lobotomies, it was 31% as com- 
pared to 28%. In the total series of 116 patients, the 
incidence of moderate or marked improvement was 
46% after five years as compared to 44% at the one- 


year follow-up. It would appear, therefore, that the im- 


provement evident after one year is essentially sustained 
at five years. Furthermore, the superiority of bimed.al 
lobotomy to the other two procedures was maintained 
at the end of five years, with no significant change in the 
relative degree of superiority. Five-year follow-up estab- 
lishes the fact that operations on both frontal lobes, i. e., 


or would often be dismissed from a job because of in- 
adequate performance. “Poor” work adjustment indi-. 
cated that the patient was unemployed, either in the 
hospital, home, or community, or was totally inadequate 
for the job he held. 

Table 4 shows that there was a definite improvement 
in work adjustment postoperatively as contrasted with 
that seen preoperatively. This is most striking in the 
patients who had had a bimedial lobotomy, of whom 
19 (54% ) were rated as showing good work adjustment 
after five years, as compared with 13 (33%) of those 
who had had a bilateral and 12 (29% ) of those who had 
had a unilateral lobotomy who were so rated. Com- 
parison of the work adjustment at the five-year follow- 
up with that after one year shows an increase in the num- 
ber rated good and a decrease in the number rated fair. 
This suggests that the improvement in work performance 
seen after one year is increased at the five-year follow-up. 

Residence.—Table 5 compares the residence of pa- 
tients in the three groups in the preoperative period with 
their residence at both the one-year and five-year fol- 
low-ups. After five years, 17 or 49% of the patients 
who had had_.a bimedial lobotomy were residing in the 


. 


community as contrasted with 2 or 6% preoperatively. 
Also at the five-year follow-up, 12 or 31% of those who 


had had a bilateral lobotomy were in the community, 
compared with 1 or 3% preoperatively; of those who 
had had a unilateral lobotomy, 12 or 29% were living 
in the community as contrasted with 3 or 7% before op- 
eration. In general, there were no striking changes in 
residence between the one-year and the five-year follow- 
ups. At the end of five years, 41 or 35% of the total 116 
patients were residing in the community as compared 
with 6 or 5% before surgery. 


Convulsive Seizures.—Our discussion of the post- 
operative incidence of convulsive seizures in the three 
groups refers only to patients who developed seizures 
for the first time after surgery. It excludes patients who 
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anticonvulsive medicaments. Two patients died after an 
episode of status epilepticus; one had had a history prior 
to operation of repeated status epilepticus, and the other 
developed seizures postoperatively. 


Deaths.—Six of the original 116 patients died, but 
only one of these deaths could be related to the opera- 
tion. It occurred in a woman who, after bimedial opera- 
tion, demonstrated marked improvement for two years 
and then developed status epilepticus and died in 24 
hours. She had apparently started having seizures eight 
months after lobotomy. No data were available regarding 
use of anticonvulsive medicaments in this case. Of the 
other five patients, one died in the second, one in the 
third, and three in the fourth year after lobotomy of 
causes unrelated to operation. 


TasBLe 4.—Work Adjustment in 116 Patients Subjected to Three Different Lobotomy Procedures 


Lobotomy, Type 
Bimedial 


Totals 


Good Fair Poor Unknown 

No. % N No % No % 
2 6 S 23 24 68 1 3 
12 34 12 34 ll 32 0 0 
19 (2)*) 54 4 12 12 (1)? 0 0 
3 4 10 81 1 2 
10 26 10 26 17 43 2 5 
13 21 0 0 
2 5 7 17 33 78 0 0 
x 19 11 26 23 55 0 0 
12 29 6 ()* 12 25 (1)* 59 0 0 
7 6 19 16 88 76 2 2 
30 26 33 28 51 44 2 9 
442)" 38 12 58 (2)* 50 0 0 


* Deceased patients showing this rating shortly before death. 


TaBLeE 5.—Residence of 116 Patients Subjected to Three Different Lobotomy Procedures 


Preoperative 


Community Hospital 

Lobotomy, Type No. % No. % 


One Year Five Years 
A. 

Community Hospital “ Community Hospital 

No. % No. % No. % No. % 
18 37 22 63 17 (2)* +49 18 51 
ll 28 28 72 12(1)* 3&1 27 69 

9 21 33 7 12 (1)* 2 30 (1)* 71 
83 28 83 72 41 (4)* 35 75 (2)* = 65 


* Deceased patients: residence at time of death. 


had seizures preoperatively, of whom there were seven, 
or 6% of the total series. This is to represent the effects 
of operative brain trauma on the group studied. At the 
five-year follow-up, eight or 24% of those who had had 
a bimedial lobectomy reported seizures, as compared to 
eight or 21% of those who had had a bilateral and eight 
or 21% of those who had had a unilateral lobotomy. 
At the end of two years, 15 or 13% of the total 116 
patients had reported seizures, while at the five-year 
follow-ups, 24 or 21% of the total number presented 
a history of seizures. Thus there appeared to be an in- 
crease in the incidence of seizures at the five-year follow- 
up over that observed at the two-year follow-up, with no 
significant differences noted for the three groups at the 
end of five years. In general, the seizures, usually grand 
mal, were few in number and were readily controlled by 


Experience with Chlorpromazine.—Five patients, 
each of whom was rated unimproved in terms of clinical 
response to lobotomy because of continued assaultive- 
ness and behavioral disorganization, were treated with 
chlorpromazine. In each case, dramatic disappearance 
of assaultiveness with emergence of more normal be- 
havioral features was observed. This suggests that some 
undesirable clinical features unchanged by lobotomy 
can be benefited by administration of chlorpromazine. 


Comment 


This five-year follow-up study was made to evaluate 
more conclusively the relative efficacy of three different 
lobotomy procedures. After five years, it was observed 
that all three procedures were capable of bringing about 
great improvement in a large number of the original 


Bilateral 
Unilateral 
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116 patients. The improvement potential is such that, 
five years after the bimedial operation, which was the 
most effective, some 54% of the patients were working 
full time and productively; furthermore, work perform- 
‘ance had improved over that observed at the one-year 
follow-up. The significant over-all clinical improvement 
(23 or 65%) noted at the five-year follow-up in the 
patients who had had a bimedial lobotomy also strongly 
points up the greater effectiveness of this restricted 
operative procedure. The figures concerning residence 
in the hospital are in themselves somewhat misleading, 
insofar as some hospitalized patients, 10 in our series 
of 116, showed either marked or moderate improvement 
but were unable to return to the community because of 
lack of family or lack of family interest. This points 
up the need for increased attempts to rehabilitate such 
patients into community life through more active use of 
community facilities. Many patients who showed marked 
or moderate improvement during the early postoperative 
months created much anxiety in the family circle because 
of the unanticipated personality changes. Preparation of 
families by the physician for such change can attenuate 
much of this anxiety and promote increased harmony in 
the family. 

| The incidence of convulsive seizures related to opera- 
tive trauma increased from 13% at the end of two years 
‘to 21% at the end of five years, with no significant dif- 
ference after five years among the three groups. How- 
ever, the seizures were not as a rule a major complaint, 
were few in number, and were readily controlled by anti- 
epileptic medicaments. One patient developed status 
epilepticus two years after operation and died; this rep- 
resented the only fatality that could be related to opera- 
tion in the whole series of 116 patients. Postlobotomy 
convulsive seizures merit the same judicious considera- 
tion as seizures related to any other cause; diphenyl- 
hydantoin (Dilantin) sodium capsules, administered in 
142-grain (0.09-gm.) doses three times a day, will 
usually control them. 

Several investigators * have of late suggested that lack 
of response to full bilateral lobotomy can be related 
to failure to section the lower medial quadrant of the 
frontal lobe, since at postmortem examination the lower 
medial quadrants are found to be the areas most fre- 
quently missed at operation. This fact, coupled with the 
experience of investigators * who have performed opera- 
tions on the lower medial quadrants with most encour- 
aging results, suggests that more selective restricted 
Operative procedures may accomplish more desirable 
results than have heretofore been obtained. Lower 
medial quadrant frontal lobotomies or leukotomies in 
which a small electrode is introduced into the hemi- 
sphere,* creating a minimal surface lesion, appear to 
cause a far lower incidence of convulsive seizures than 
has been reported herein. These new and interesting 
findings impress one with the potentialities of more 
selective psychosurgical procedures in mental illness. 


Summary 
‘A five-year follow-up of 116 chronically mentally ill 
patients, divided into three groups, each of which was 
subjected to a different type of lobotomy (full bilateral, 
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bimedial, and unilateral), discloses that bimedial lobot- 
omy is superior to either of the other two procedures 
in the treatment of chronically mentally ill patients. 
Thirty-four per cent of the patients who had had a bi- 
medial lobotomy showed marked improvement at the 
end of five years, as compared with 18% of those who 
had had a bilateral and 14% of those who had had a 
unilateral lobotomy. Patients in all groups showed im- 
provement in work adjustment at the five-year follow-up 
over that observed at the one-year follow-up; this was 
particularly true in the patients who had had a bimedial 
lobotomy, 54% of whom had a good work adjustment 
after five years, as compared with 33% of those who 
had had a bilateral and 29% of those who had had a 
unilateral lobotomy. The number of patients who had 
one Or more convulsive seizures was greater after five 
years than after two years; only one person, however, 
had status epilepticus caused by the operation, and this 
proved to be fatal. The five-year follow-up shows the 
superiority of the bimedial lobotomy in the treatment of 
chronically mentally ill patients. It is therefore strongly 
suggested that the bimedial lobotomy be used in prefer« 
ence to either the full bilateral or unilateral procedures, 
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Health Insurance.—Voluntary health insurance needs to expand; 
its benefits to cover long-term and costly illnesses. Major; 
medical contracts have emerged as at least a partial answer to’ 

this problem. Likewise, medical prepayment plans which offer 

the full range of physicians’ services either on a fee-for-service 

basis or salaried basis are attempting to meet the problem of 

chronic illness. Even the most comprehensive hospital and 

medical care plans do not provide home nursing service, con- 

valescent home care, appliances, and frequently drugs—with the 

possible exception of some major medical contracts. There is 

no way at the present time of making accurate estimates of costs 

for the full range of services necessary for care of chronic ill- 

ness. Lack of experience inhibits action since financial con- 

siderations are a potent factor in trying new ventures; someone 

has to risk the capital. . . . Adequate services for the care of 

long-term illness cannot be financed wholly from personal 

savings. It is thus necessary to use some pooling mechanism, 

such as insurance for those who can pay their own premiums | 
and taxation for those who are unable to do so in whole or in 

part. The proper proportions between the two methods must 

be decided by social policy. Financing of adequate health 
services, however defined, for long-term illness will require new 
money. A redistribution of existing expenditures for personal ' 
health services will not be sufficient—O. W. Anderson, Ph.D., ; 
F.A.P.H.A. Financing of Long-Term Illness, American Journal 

of Public Health, April, 1956. 
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HEMODIALYSIS, AN EFFECTIVE THERAPY FOR ACUTE 
BARBITURATE POISONING 


Leonard B, Berman, M.D., Harold J. Jeghers, M.D., George E. Schreiner, M.D. 


and 


Arthur J. Pallotta, M.S., Washington, D. C. 


The greatly increased importance of acute barbiturate 
poisoning as a therapeutic problem is forcefully docu- 
mented by recent statistics from England,’ Sweden,’ and 
the United States.* In the United States alone, the yearly 
number of reported deaths has risen from 266 in 1935 
to a peak of 1,140 in 1949 and remained close to 1,000 
through 1953.* When one takes into account the dis- 
crepancy between reported and actual number of deaths, 
as well as the probable ratio of 13 to 1 of reported non- 
fatal cases to fatal cases, some perspective is gained in 
assessing the magnitude of the problem. Wright * noted 
18 fatal cases in the London area in less than three years. 
At Georgetown University Hospital, with about 3,200 
medical admissions per year, 25 cases of acute barbi- 
turate poisoning have been seen in the past 23 months. 
It is safe to estimate that considerably more than 15,000 
patients will be seen each year in the United States for 
accidental or intentional overdosage of barbiturates. . 

‘Present-day therapeutic controversy in the manage- 
ment of acute barbiturate poisoning has centered about 
the use of analeptic drugs, particularly picrotoxin and 
pentylenetetrazol (Metrazol). The range of published 
opinion includes enthusiasm,° cautious acceptance,® am- 
bivalence,’ and condemnation.” The relatively few advo- 
cates of sodium succinate as an analeptic have not yet 
found any general support, and there is some experi- 
mental evidence to refute their position. All groups, how- 
ever, are agreed on the importance of adequate oxygena- 
tion, care of the pharyngeobronchial tree, the use of 
pressor agents for vascular hypotension, and antibiotics. 
Unfortunately, none of the above measures may be suffi- 
cient in the severely poisoned patient. More recently, 
Australian workers * have described a new analeptic, 
B,8-methylethylglutaramide (NP 13), for which a high 
therapeutic index and possible chemical antagonism to 
barbiturate are claimed. In the absence of a well-estab- 
lished chemical antidote, the most direct approach to 
the management of the patient with acute barbiturate 
poisoning is the removal of the drug from the body. This 
has until recently consisted of gastric lavage to prevent 
continued absorption and induction of diuresis. These 
measures are sharply limited in efficacy and carry po- 
tential dangers. Patients are frequently seen too late for 
effective lavage, a procedure that markedly increases the 
danger of aspiration. The value of diuresis is limited by 
the metabolic and renal excretion patterns of most barbi- 
turates, particularly the short-acting ones.’ In the past 
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¢ Acute intoxication by barbiturates such as pheno- 
barbital and pentobarbital was studied in 26 pa- 
tients, 8 of whom were treated with a Kolff hemo- 
dialyzer. The concentrations of barbiturate in the 
blood were determined quantitatively and made it 
possible to follow the removal of the drug from the 
circulation. Concentrations as high as 29.0 mg. of 
barbiturate per 100 ml. of blood were found. Reduc- 
tion of barbiturate level paralleled clinical improve- 
ment in most cases, and in one case a total of 9.33 
gm. of phenobarbital was recovered, representing 
37% of the ingested dose. 

The higher the initial concentration of barbitu- 
rate in the blood, the greater was the rate of re- 
moval. The efficiency of the hemodialysis improved 
as the patient's clinical condition improved. Hemo- 
dialysis appears to be a rational and highly effective 
treatment of acute barbiturate poisoning. 


three years, sufficient experimental and clinical data have 
accumulated on hemodialysis as an efficient method of 
barbiturate removal to warrant a brief review of the 
work to date and the presentation of our own clinical 
experiences in the treatment of eight patients suffering 
from acute barbiturate poisoning. 


Review of Literature 


Dill and associates suggested in 1935 that nonvolatile 
anesthetics are not permanently fixed in tissues but exist 
in dynamic equilibrium, susceptible to changes in con- 
centration gradients as a means of transferring drugs 
between tissue and blood stream. This hypothesis re- 
ceived experimental verification in 1938 with the mas- 
sive infusion experiments of Cutting and Koppanyi,'® in 
which sudden expansion of the extracellular compart- 
ment in barbiturate-poisoned animals lowered the 
amount of barbiturate in the tissues of these animals, 
presumably by lowering the concentration of barbiturate 
in extracellular fluid and inducing movement of the drug 
from tissue to blood stream. In 1942, Koppanyi and 
Linegar *' joined the circulations of barbiturate-poisoned 
dogs to normal partners. After one hour of cross circula- 
tion, the test animals recovered in 27 minutes, as com- 
pared with a recovery time of 29 hours for control ani- 
mals in whom the same dose of barbiturate was given 
but cross circulation was not done. The final sentences 
of this paper bring a special pleasure to those who delight 
in accurate scientific prophecy: “. . . and probably an 


apparatus could be constructed to provide for slow con- 
tinuous bleeding of the poisoned individual and to re- 
place the drawn blood at the same rate with normal 
plasma or compatible whole blood.” Hemodialysis effi- 
ciently implements this principle, since it returns the 
patient’s own blood cleared of barbiturate and performs _ 
the operation continuously. 
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In 1952, Alwall '* reported on the treatment of three 
groups of rabbits poisoned with phenobarbital and 
treated, respectively, with forced diuresis, ultrafiltration 
of the blood, and hemodialysis. He noted the shortest 
recovery times and greatest decrease in blood barbiturate 
levels in the animals whose blood was dialyzed, closely 
seconded by those whose blood was ultrafiltered. Both 
of these methods were markedly superior to forced 
diuresis. Two human subjects were also described who 
had: “severe intoxication” for four and five days prior to 
treatment. Hemodialysis was carried on for seven and 
eight hours, with decrease in blood barbiturate levels of 
from 60 to 70%. Patients were described as conscious 
and lucid at the end of dialysis. Although the barbiturate 
was not specifically identified, a decrease in blood level of 
the magnitude described suggests barbital or phenobar- 
bital sodium, as does the period of four and five days of 
“severe intoxication.” 


One of us, with others,’* reported on four dogs that 
were given barbital and then subjected to hemodialysis. 
Forty per cent of the administered dose was recovered in 
the bath fluid, thus completing the evidence that barbi- 
turate molecules could be mobilized from tissue and made 
to pass into the blood stream and then through a cello- 
phane membrane into a dialyzing solution. In 1953, 
Kyle and others '* reported on the use of a Kolff hemo- 
dialyzer in the treatment of two patients who had ingested 
pentobarbital sodium (Nembutal) and amobarbital 
(Amytal) respectively. Their first patient was in deep 
coma with falling blood pressure; deep tendon reflexes 
- were absent. After five hours of dialysis, her blood barbi- 
turate level had fallen from 5.9 to 3 mg. per 100 ml. and 
720 mg. of pentobarbital had been recovered. Clinical 
improvement was noted during the procedure, with the 
return of blood pressure and deep tendon reflexes. The 
second patient showed similar clinical improvement dur- 

_ ing four and one-half hours of dialysis. The blood barbi- 
~~ turate level fell from 5.2 to 3.5 mg. per 100 ml., and 309 
mg. of barbiturate was recovered. 


In 1954, Sunshine and Leonards ** presented data on 
dogs poisoned with phenobarbital, pentobarbital, and 
amobarbital. The test animals were treated with hemo- 
dialysis with a Skeggs-Leonards apparatus and then 
compared with control animals in regard to fall in blood 
barbiturate levels, recovery times, and mortality rates. 
The amount of drug recovered in the dialyzing solution 
averaged 40% of the dose for the group given pheno- 
barbital, 20% for those given pentobarbital, and 35% 
for the animals given amobarbital. All animals showed 
significant reduction in blood barbiturate levels during 
dialysis. They also showed varying degrees of clinical 
improvement, the most striking of which occurred in the 
group that had been given phenobarbital. In the same 
year, Brown and associates '* reported on the use of a 
Kolff hemodialyzer in one patient poisoned with pheno- 
barbital and pentobarbital. Six hours of dialysis resulted 
in a reduction in blood barbiturate level from 2.65 to 
1.58 mg. per 100 ml., the recovery of 217 mg. of barbi- 
turate in the bath, and definite improvement in the clini- 
cal state. 
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Present Study 


The present study is concerned with an analysis of all 
conditions diagnosed as acute barbiturate intoxication, 
with the diagnosis supported by blood analysis, in pa- 
tients admitted to the Georgetown University Hospital 
in the past two years. Detailed data are presented on 
seven patients with severe barbiturate poisoning who 
were treated by hemodialysis with a modified Kolff artifi- 
cial kidney. One additional patient whose blood was 
dialyzed in spite of a very low barbiturate level is also 
described. To our knowledge, this is the largest series of 
patients with acute barbiturate poisoning who were 
treated with hemodialysis. 


Method.—Barbiturates in the blood were identified 
and measured by the method of Goldbaum,"’ which de- 
pends on differences in the absorption of ultraviolet light 
by solutions of barbiturates in strong alkali as compared 
with solutions of barbiturate buffered to pH 10.5. Plasma 
and serum samples were used, since chromogen derived 
from red blood cells may interfere with identification of 
the barbiturate. For the determination of the amount of 
barbiturate recovered from the bath, a modification of 
the Goldbaum procedure previously reported from this 
laboratory '* was again slightly modified as follows: 
When relatively large concentrations of barbiturate (more 
than 1 gm. per 100 liters) were anticipated from the 
predialysis and postdialysis serum barbiturate level dif- 


ferences, 5-15 ml. of bath was acidified with 1 ml. of 


1 M potassium dihydrogen phosphate (final pH 5.0-5.5) 
and the barbiturate extracted with from 50 to 100 ml. of 
chloroform. 

When smaller concentrations were anticipated, a larger 
initial quantity of bath (10-50 ml.) was acidified with 
1 ml. of 1 M potassium dihydrogen phosphate and barbi- 
turates were extracted twice with 100 and 50 ml. por- 
tions of chloroform. Appropriate aliquots of the filtered 
chloroform were then treated in the manner described for 
blood. Duplicate determinations were performed on all 
samples. For blood, the largest discrepancy between any 
pair was 0.70 mg. per 100 ml., with an average of 
0.30 mg. per 100 ml. For the bath, the corresponding 
figures were 0.025 gm. per total bath (100 liters), with 
an average of 0.010 gm. In reporting the percentage of 
ingested dose recovered in the bath, correction has been 
made for the sodium content of the ingested salt. 


Material.—In the period from August, 1952, to Sep- 
tember, 1955, 26 patients have been admitted to this 
hospital with illnesses diagnosed as acute barbiturate 
poisoning. Eleven of these, who did not have blood 
level determinations, may be briefly characterized as 
having had mild cases of poisoning, with deep tendon re- 
flexes and pain responses intact. All recovered in from 
4 to 40 hours; therapy included administration of caffeine 
and sodium benzoate. 

Details concerning seven patients whose conditions 
were managed supportively are presented in the table. 
It is apparent that blood levels for the short-acting barbi- 
turates used by these patients bear the same general rela- 
tion to the clinical state that has been described by 
others.'* Case 4 illustrates one of the many new diag- 


nostic problems in barbiturate poisoning. The patient 
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was a 34-year-old physician whose wife stated that he had 
taken an unknown amount of pentobarbital about 24 
hours before admission. In spite of fairly light anesthesia, 
the patient exhibited severe hypotension during the first 
few hours of his hospitalization. We could not explain 
this disproportionate fall in blood pressure until, on re- 
covery, the patient stated that he had taken 12 mg. of 
reserpine (Serpasil) with the pentobarbital. The dose of 
the latter was not certain. The patient also had a posi- 
tive ferric chloride test for salicylate in urine resulting 
from the ingestion of capsules containing a combination 
of pentobarbital and acetylsalicylic acid (aspirin). The 
remaining eight patients, all of whom were treated with 
a Kolff hemodialyzer, are discussed in the following 
section. 


Report of Cases 


CasE 8.—A 28-year-old epileptic woman took 25 gm. of pheno- 
barbital (patient's subsequent statement) with suicidal intent. 
She was admitted to another hospital in coma. Treatment in- 
cluded administration of 4.2 gm. of pentylenetetrazol and 36 
mg. of picrotoxin, plus large amounts of caffeine and sodium 
benzoate. There was no improvement. When the patient was 
transferred to Georgetown University Hospital, some 49 hours 
after ingestion of the drug, she was comatose, areflexic, and 
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Fig. 1—Course of first hemodialysis in patient (case 8) who took 664 
mg. of phenobarbital per kilogram of body weight. 


Patients with Acute Barbiturate Poisoning Not Treated with Hemodialysis 


Blood Time 
Barbiturate from 
Level, In 


Case Weight, g./ tion, 
No. Age Sex Kg. Drug and Dose 100 Ml. Hr Clinical State on Admission Outeome 
1 57 M 52.3 Secobarbital (Seconal) sodium, 4 Stuporous; responded to pain; Awake within 24 hr. 
amount unknown; Apro- deep tendon reflexes present; 
barbital (Alurate), amount B. P. 118/90 mm. Hg 
2 34 49.7 Secobarbital, amount unknown 1,74 10 . Stuporous; responded to pain; Awake within 24 hr. 
. deep tendon — present; 
B. P. 105/75 
3 65 — (amobarbital and seco- 2.45 Responded to me deep tendon Awake within 48 hr. 
barbital), amount unknown reflexes absent 
4 39 Pentobarbital sodium (Nem- 14 24 Stuporous; responded to pain; Awake within 24 hr. 
butal), amount unknown; deep tendon reflexes present; 
Reserpine (Serpasil), 12 mg. B. P. 90/50 mm. H 
5 28 54.5 Pentobarbital; secobarbital; 2.2 10 hr. after ingestion: comatose, Awake in 96 hr.: 
phenobarbital; codeine; Blood areflexive; corneal responses pneumonitis, left 
bromide (amounts un- bromide absent, B. P. 90/56 mm. Hg lung; laryngitis 
own) level after endotraches!} 
60 mg./ 22 hr. after: comatose, deep intubation 
100 ml. tendon reflexes present 
6 43 53.6 Pentobarbital, 2.5 gm. 13 18 Stuporous; responded to pain; Awake within 48 br.; 
deep tendon reflexes present; laryngitis after 
B. P. 106/84 mm. H endotracheal in- 
tubation 
7 46 59.1 Phenobarbital, 1 gm. 6.3 15 Awake Awake from inges- 
tion to discharge 


without response to pain. Body weight was 37.7 kg. (83.2 Ib.). 
Because of her clinical state and a blood barbiturate level of 
25.3 mg. per 100 ml., hemodialysis was started 3 hours after 
admission or 52 hours after ingestion. The dramatic clinical 
improvement and the drop in blood barbiturate level to 11.4 mg. 
per 100 ml. in the course of a six-hour period of dialysis are 
shown in figure 1. The patient was speaking rationally by the 
10th hour after dialysis. However, she then gradually became 
comatose, areflexic, and hypotensive, while her blood barbiturate 
level rose to 29.3 mg. per 100 ml., so that by 7 p. m. of the 
second hospital day she was worse than on admission. We 
ascribed this to reabsorption from a depot of drug in the intestine 
after restoration of peristalsis with her initial improvement. 
Accordingly, a second dialysis was performed for four and 
three-fourths hours, with return of deep tendon reflexes and 
pain response and a drop in blood barbiturate level to 18.2 mg. 
per 100 ml. (fig. 2). Her course the next two days was stormy. 
Symptoms included fever, hypotension, oliguria, and thrombo- 
cytopenia. The fifth hospital day, because of persisting hypo- 
tension and coma, a third dialysis was performed for three and 
one-half hours, decreasing the blood level from 15 to 9 mg. per 
100 ml. (fig. 3) and improving her state of consciousness to the 


point where she blinked her eyes. By the next day she was 
speaking. Convalescence progressed slowly but satisfactorily, 
and the patient was able to be discharged 20 days after ad- 
mission. Arrangements had been made for psychiatric outpatient 
care. The levels of barbiturate in her blood during her entire 
stay in the hospital are shown in figure 4. 


This patient, weighing only 37.7 kg., had ingested but 
probably not immediately absorbed 25 gm. of phenobar- 
bital, an amount many times greater than the lethal dose. 
Her initial blood level of 25 mg. per 100 ml., one of the 
highest ever recorded, emphasizes the dramatic clinical 
and chemical response to dialysis. Her relapse, with the 
second rise in the level of phenobarbital in the blood to 
29 mg. per 100 ml., was most probably due, as men- 
tioned above, to the resumed absorption of phenobarbital 
from the gastrointestinal tract occurring after her re- 
covery from the coma. The response to the second and 
third dialyses again demonstrated the reduction in blood 
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phenobarbital levels and the clinical improvement that 
this procedure can bring about. The 9.33 gm. of pheno- 
barbital recovered in the three dialyses represents 37% 
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weight was 72 kg (158.75 lb.). Hemodialysis was started 14 hours 
later or 74 hours after ingestion of the drug, with the clinical 
picture much the same as it had been on admission. Four hours 
of hemodialysis produced a striking clinical improvement and a 


30 drop in blood barbiturate levels from 11.6 to 6.5 mg. per 100 
\ ml. (fig. 5). The patient was awake one hour after dialysis was 
\ 30 
28 
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started and remained so thereafter. Complications included fever 
that lasted for three days and then subsided spontaneously. The 
patient was discharged on the 14th hospital day. 

This patient was admitted with a blood phenobarbital 
level well within the potentially fatal range. Even if he 
had survived with conservative management, the calcu- 
lated rate of decline in the blood level suggests that he 


HOURS OF DIALYSIS 
Fig. 2.—Course of second hemodialysis in patient in case 8. 


_of the ingested dose, a figure in good agreement with 
, the experimental dialysis of phenobarbital.'® This indi- 
rectly corroborates the patient’s statement concerning the 

amount of drug ingested, a statement otherwise difficult 


‘to believe. 

9.—A 35-year-old epileptic man taking maintenance 
doses of phenobarbital took an unknown amount of phenobarbi- ( CY Ms 
tal approximately 60 hours before admission to this hospital. He M Q. \ 
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Fig. 5.—Course of hemodialysis in patient (case 9) who took an unknown 
amount of phenobarbital. 


Fig. 3.—Course of third hemodialysis in patient in case 8. 


was first admitted to another hospital and given fluids intra- 
venously before transfer to Georgetown University Hospital. On 
admission he was comatose. There were no deep tendon or 
corneal reflexes, but he did respond to painful stimuli. Body 


would have remained in a coma for three to four days 
after admission.* To have the patient awaken within one 
hour of the beginning of hemodialysis, with subsequent 


prevention of the pulmonary and cerebral complications _ 


of prolonged coma, is gratifying indeed. It may be noted 
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that he was also receiving diphenylhydantoin (Dilantin) 
and that this drug produced no interference with the bar- 
biturate determinations. 


Case 10.—A 46-year-old woman ingested 7.2 gm. of barbital 
with suicidal intent an unknown number of hours before her 
admission to the emergency room, comatose and cyanosed, with 
shaliow respirations; corneal reflexes were absent and deep 
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Fig. 6.—Course of hemodialysis in patient (case 10) who took 138 mg. 


‘of barbital per kilogram of body weight. 


tendon reflexes present. Body weight was 52.3 kg. (115.5 Ib.). 
Initial treatment consisted of administration of fluids intraven- 
ously, nikethamide (Coramine) and 6 mg. of picrotoxin, insertion 
of an endotracheal tube, and gastric lavage. The initial blood 
barbiturate level was 11.2 mg. per 100 ml. Eight hours after 
admission, the clinical state had not changed and hemodialysis 
was carried out for a three-hour period (fig. 6), with a drop in 
‘blood barbiturate level to 7.1 mg. per 100 ml. and some return 
of swallowing and gag reflexes. One gram of barbiturate, or 16% 
of the ingested dose, was recovered in the bath. The patient was 
responding to simple commands 14 hours after dialysis, and she 
was discharged on the fourth hospital day. 


The data suggest, first, that barbital is readily dialyza- 
ble and, second, that a longer period of dialysis would 
have produced a more striking clinical improvement. 


Case 11.—A 75-year-old man ingested 2.6 gm. of Tuinal 
(amobarbital sodium plus secobarbital sodium) with suicidal 
intent approximately 24 hours before admission. There was a 
history of myocardial infarction occurring one month previously, 
with subsequent congestive failure treated with digitalis. On 
admission, the patient was cyanosed and comatose, with corneal 
reflexes absent; his blood pressure was 100/60 mm. Hg. Pain 
response and deep tendon reflexes were intact. Other significant 
findings were cardiomegaly with gallop rhythm and frequent 
premature ventricular contractions. Body weight was 63.4 kg. 
(140 lb.). The initial blood barbiturate level was 4.2 mg. per 
100 ml. Hemodialysis was begun four and one-half hours after 
admission (fig. 7) and carried out for four and three-quarter 
hours, with a lowering of the blood barbiturate level to 2.3 mg. 
per 100 ml. During the second hour of the procedure, persistent 
nodal bigeminy was successfully treated by raising the concen- 
tration of potassium in the bath from 4.5 to 5.5 mEq. per liter. 
During the third hour, voluntary movements were present only 
in the left arm and leg, with deep tendon reflexes more active 
on the left. Increasing pulmonary congestion and hypotension 
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were noted, and the patient was returned to his room in poor 
condition; diagnosis was of a cerebrovascular accident incurred 
during the period of anoxia and hypotension. Death occurred a 
few hours later. No bath recoveries were determined. Permission 
for autopsy was refused. 


An elderly patient with extensive vascular disease and 
a potentially fatal blood level of a short-acting barbiturate 
responded to dialysis with a significant lowering of his 
blood barbiturate level and some return of movement on 
one side. We feel that it is reasonable to ascribe his death 
to a combination of anoxia, hypotension, and atheroscle- 
rosis in vital areas. It is doubtful that any therapeutic 
approach would have met with success in this instance. 
The treatment of ventricular arrhythmia in a digitalized 
patient by raising the serum potassium level is in accord 
with well-established clinical procedure. 


Case 12.—A 59-year-old man took 3.8 gm. of pentobarbital 
with suicidal intent five hours prior to admission. It was probable 
that he also had taken unknown amounts of codeine and meperi- 
dine (Demerol) hydrochloride. He was admitted first to another 
hospital, comatose, areflexic, and hypotensive. Initial treatment 
included administration of 9 gm. of pentylenetetrazol. The patient 
had an extensive history, including congenitally absent left kid- 
ney, hypertension since 1947, a pancreatic fistula following a 
laparotomy, and an episode of pain in 1950 diagnosed as dissect- 
ing aneurysm. After this he had become addicted to meperidine. 
He had attempted suicide three years previously by slashing his 
wrists. Physical examination on admission to Georgetown Uni- 
versity Hospital revealed a comatose, cyanosed man requiring 
levarterenol (Levophed) bitartrate to sustain his blood pressure. 
Body weight was 70 kg. (154.2 Ib.). Pain response and deep tendon 
reflexes were present, and corneal reflexes were absent. Hemo- 
dialysis was begun 5 hours after admission or 10 hours after 
ingestion of the pentobarbital, and it was carried out for 6 hours 
and 15 minutes, with improvement in clinical state and a drop 
in blood barbiturate level from 4.2 to 3.1 mg. per 100 ml. (fig. 
8). Bath recoveries totaled 560 mg., or 17% of the estimated 
dose, a figure that is in good agreement with experimental results. 
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Fig. 7.—Course of hemodialysis in patient (case 11) who took 41.5 mg. 
of Tuinal (amobarbital sodium and secobarbital sodium) per kilogram of 
body weight. 


The patient was awake and talking seven hours after dialysis. 
His convalescence was uneventful, and he was transferred back 
to the referring hospital on the 10th hospital day. 


This patient resembles the one in case 11 in that ex- 
tensive vascular disease was present along with a reac- 
tion to a potentially lethal dose (reflected in the blood 
barbiturate level) of a short-acting barbiturate. However, 
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the clinical problem here remained one of barbiturate 
poisoning, and dialysis effectively lowered the blood 
barbiturate level, producing simultaneous clinical im- 
provement. The increase in the amount of drug recovered 
in each of the three baths is probably due to improve- 
ments in blood pressure and flow rates as Gales ee 
ceeded. 


Case 13.—A 54-year-old woman was found unconscious in 
the closet of her home 64 hours prior to admission. She was first 
admitted to another hospital and treated there with fluids, peni- 
cillin, tracheotomy, and 2.5 gm. of pentylenetetrazole. On ad- 
mission to this hospital, the patient was comatose and without 
pain response or deep tendon reflexes. Her blood pressure was 
80/60 mm. Hg, and the respiratory rate was 42 per minute, with 
signs of consolidation on the left. The initial blood barbiturate 
level was 0.8 mg. per 100 ml. It was felt that this level of bar- 
biturate had little to do with her clinical state, but hemodialysis 
was undertaken in the hope that she had ingested some other 
dialyzable poison and that dialysis combined with attempts to 
evacuate her bronchial tree would reverse a grave clinical state. 
Hemodialysis was carried out for three and three-quarter hours 
without any apparent change. The patient was placed in a res- 
pirator but died suddenly six hours after dialysis. Autopsy re- 
vealed massive atelectasis of both lungs. 
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Fig. 8.—Course of hemodialysis in patient (case 12) who took 54 mg. 
of pentobarbital (Nembutal) per kilogram of body weight. 


The blood barbiturate level and the autopsy findings 
make it clear that this case does not contribute to the 
evaluation of any therapeutic procedure designed to treat 
barbiturate poisoning. 


Case 14.—A 53-year-old man took 2.5 gm. of Tuinal and 
1.5 gm. of Eskabarb Spansules (phenobarbital in sustained- 
release capsules) with suicidal intent 10 hours before admission. 
Examination disclosed that he was comatose, with no corneal 
reflexes or pain response. Deep tendon reflexes were present. His 
blood pressure was 80/50 mm. Hg. Body weight was 60 kg. 
(132% Ib.). Pneumonitis was noted in the left lower lobe. He 
was given 1.4 gm. of pentylenetetrazol with no effect. Hemo- 
dialysis was carried out for six hours (fig. 9), with reduction in 
blood barbiturate level from 3.2 to 3.0 mg. per 100 ml. and 
recovery of voluntary movements, cough, and corneal reflexes. 
The patient experienced a rapid convalescence, with clearing of 
his pneumonitis. He was discharged on the fifth hospital day. 
Bath recovery totaled 599 mg. of barbiturate, or 16% of the 
estimated dose. 


In spite of an unimpressive lowering of blood barbi- 
turate level during six hours of dialysis in a patient who 
had taken a mixture of short-acting and long-acting bar- 
biturates, significant clinical improvement was achieved. 
This consisted of stabilization of blood pressure at normal 
levels and return of cough reflex in a patient with lung 
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infection. The rapid drop of the blood barbiturate level 
over the 12 hours following dialysis suggests a depletion 
of tissue reserves. 
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Fig. 9.—Course of hemodialysis in patient (case 14) who took 42 mg. 
of Tuinal and 26 mg. of Eskabarb Spansules (phenobarbital in sustained- 
release capsules) per kilogram of body weight. DTR’S= deep tendon 
reflexes. 


Case 15.—A 37-year-old woman took 2.8 gm. of Tuinal and 
two glutethimide (Doriden) tablets with suicidal intent. There 
was a history of ankylosing spondylitis and severe hypertensive 
cardiovascular disease, for which she had been taking pento- 
linium tartrate (Ansolysen), reserpine, and digitalis. On admis- 
sion, the patient was comatose and without corneal or deep 
tendon reflexes. There was a faint response to painful stimuli, 
blood pressure was 110/70 mm. Hg, and her neck was com- 
pletely rigid. Eyegrounds showed grade 2 hypertensive retinop- 
athy (Keith-Wagner) the heart was enlarged, and a diastolic 
gallop was audible. A blood sample that was drawn nine hours 
after admission contained 10.5 mg. per 100 ml. of barbiturate. 
Ten and one-half hours later the blood level was 6.8 mg. per 
100 ml., and the patient’s condition became worse. She was 
exhibiting shallow, rapid respirations. Six hours after this, or 
27 hours after ingestion, hemodialysis was begun and carried 
out for 7 hours, with a drop in blood barbiturate level from 
3.7 to 1.5 mg. per 100 ml. The clinical course during dialysis 
is shown in figure 10. There was a striking improvement during 
the first two hours, with the return of deep tendon reflexes, 
spontaneous movements, and coughing. At this point, control of 
the blood pressure became difficult. It first declined to 94/70 
mm. Hg, whereupon administration of levarterenol bitartrate was 
started; it then promptly rose to 300/140 mm, Hg but responded 
to cryptenamine (Unitensen) within 15 minutes. Her condition 
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Fig. 10.—Course of hemodialysis in patient (case 15) who took 63 mg. 
of Tuinal per kilogram of body weight. 


in regard to central nervous system signs relapsed and then 
slowly began to improve. In a seven-hour period of hemo- 
dialysis, 330 mg. of barbiturates, or 13% of the ingested dose, 
was recovered in the bath. The patient had an extremely stormy 
convalescence, with her symptoms including encephalopathy 
due to hypertension, psychotic behavior, and convulsions, but 
she was finally able to be discharged, with arrangements made 
for further psychiatric care. 
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This interesting case illustrates a number of points. 
The patient’s initial blood barbiturate level was one of 
the highest ever recorded for a surviving patient poisoned 
with a short-acting barbiturate. The rate of decline of 
level in the blood of a barbiturate with a half-life of about 
15 hours is in accord with other published work,‘ but the 
clinical lag was quite striking. At the beginning of dialy- 
sis, the patient’s arterial blood was extremely dark, and 
improvement in oxygenation as dialysis continued was 
easily evident. The relapse of her condition in regard to 
central nervous system signs during a hypertensive crisis 
may have been due to the synergism of two totally differ- 
ent noxious influences on cerebral function. The problem 
of combinations of barbiturates with other sedatives, al- 
though not quantitatively important in this case, suggests 
future applications of hemodialysis. 


Appraisal of Results 


The science of human toxicology is continually beset 
by problems relating to minimum lethal doses, fatal blood 
levels of drugs, and effectiveness of therapy, inasmuch as 
there can never be a sizable body of data wherein the 
pertinent variables are well controlled. For example, in 
a clinical series of patients with acute barbiturate poison- 
ing, factors such as inaccurate history of dosage, ratio of 
ingested dose to absorbed dose, time elapsed before treat- 
ment, underlying physical state, and individual variation 
in tolerance of drug may make it difficult to assert that 
any given patient would have survived with or without 
a particular therapeutic procedure. In evaluating the re- 
sults of dialysis in the present group of patients, therefore, 
we have tended toward conservatism in judgment. In cor- 
relating clinical state with blood barbiturate levels, we 
have taken into consideration the published experience of 
others as well as the data pertaining to our own control 
group, given in the table. This evaluation has been made 
somewhat easier by the fact that most of our patients had 
blood barbiturate levels or had ingested doses of barbitu- 
rates that were clearly in the potentially fatal range. We 
do not wish to enter into controversy over the efficacy of 
analeptic drugs. Since our patients who were treated with 
hemodialysis received either no analeptics or else 
amounts considered inadequate by advocates of these 
drugs, this does not cloud the issue. 

The efficiency of hemodialysis in removing barbiturate 
varies directly with the concentration gradient from 
blood to bath; therefore, the higher the blood level of 
barbiturates, the faster will be their removal by hemo- 
dialysis. This likewise implies that the amount of drug 
removed increases with the severity of poisoning, a 

unique feature for any therapeutic procedure to possess. 
As for the other variables affecting drug removal, the sur- 
face area of the cellophane is relatively constant, but flow 
rates through the machine are influenced by cannula 
‘size, cardiac output, the mean arterial pressure, all of 
which are difficult to-maintain at maximally efficient con- 
ditions. In practice, this means that patients who are 
initially in poor condition and who improve as dialysis 
proceeds simultaneously improve the rate of extraction 
of barbiturate from their blood and tissues. This is shown 
in some of our cases by rising concentrations of barbi- 
turates in the bath in spite of falling blood barbiturate 
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levels. Dialysis thus shows another unique feature in 
that it improves both the patient’s condition and its own 
efficiency as the treatment proceeds. Protein-binding of 
barbiturate has been demonstrated by others, but, al- 
though it might be expected to make the portion of the 
drug that is bound unavailable to dialysis, we have been 
unable to demonstrate any important differences in the 
in vitro dialysis of pentobarbital in plasma as compared 
with dialysis of the same drug in saline solution. 

The results of hemodialysis in our eight patients ob- 
viously cannot be discussed statistically, but, when taken 
individually, they offer a number of opportunities for 
formulating some reasonable judgments. In the three 
cases of poisoning with long-acting barbiturates, hemo- 
dialysis unequivocally saved the life of one patient (case 
8), markedly shortened the period of coma in one (case 
9), and probably received an insufficient trial (three- 
hour dialysis) in one (case 10). The possibility of toier- 
ance to phenobarbital in the first two patients, both epi- 
leptics who were taking phenobarbital, cannot be satis- 
factorily evaluated, since the medicament had been 
taken irregularly by the first and for only a few months by 
the second. The five patients poisoned with short-acting 
preparations present an extremely heterogeneous group: 
the two fatalities were associated with clear signs of a 
cerebrovascular accident in the one and massive atelec- 
tasis with a negligible blood barbiturate level in the other. 
In connection with the influence of underlying state on 
the outcome of acute barbiturate poisoning, it may be 
noted that in the 18 fatal cases noted by Wright,‘ six pa- 


tients had chronic cardiac disease and another two had 


chronic lung and liver disease. Of our remaining three 
patients, those in cases 12 and 15 exhibited blood barbi- 
turate levels in the potentially fatal range for their par- 
ticular barbiturate. In spite of the presence of severe 
vascular disease, prompt clinical improvement was noted 
during hemodialysis and full recovery from drug narcosis 
occurred within eight hours of the end of the procedure. 

The question of whether the amount of barbiturate re- 
moved during dialysis is sufficient to effect a clinical im- 
provement, especially with the short-acting barbiturates, 
has been recently raised.‘* Our answer is partly empiri- — 
cal; such improvement does, in fact, take place. In addi- 
tion, we may speculate on such considerations as (1) de- 
pletion of tissue reservoirs as blood levels are lowered 
and concentration gradients are established, (2) the con- 
tinued metabolic inactivation of barbiturates during 
dialysis, and (3) the ancillary benefits of dialysis, such as 
stabilization of blood pressure and the improvement 
noted on occasion in the appearance of arterial blood. 


Conclusions 


Hemodialysis appears to be a rational and highly effec- 
tive treatment of acute barbiturate poisoning. The risk 
is negligible when the procedure is carried out by those 
who have had experience with it. The results show hemo- 
dialysis to be worthy of extensive clinical application in 
two basic situations: first, when the amount ingested or 
the initial blood barbiturate level is clearly in the po- 
tentially fatal range for the particular barbiturate, and, 
second, when the underlying physical state is likely to 
increase the hazards of coma, since reduction in morbid- 
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Industry, in recent years, has become increasingly 
aware of the need to deal constructively with alcoholism 
‘among employees. Several companies already have estab- 
lished rehabilitation programs, although there is con- 
siderable variation in the nature and extent of treatment 
offered. The Standard Oil Company (New Jersey), for 
example, concerns itself primarily with the diagnosis and 
classification of problem drinkers.‘ Therapy, carried on 
outside the company and tailored to fit the individual 
case, includes hospitalization, psychiatric treatment, and 
membership in Alcoholics Anonymous. (In 1952, the 
Standard Oil Company of New Jersey joined in the use 
and support of the Consultation Clinic for Alcoholism, 
‘the subject of this report.) The medical director of the 
DuPont Company, as another example, reports that the 
most successful method of handling the alcoholic in that 
company is with the cooperation and help of Alcoholics 
'‘Anonymous.* Attached to the medical staff is a member 


From the departments of psychiatry and industrial medicine, New 
York University—-Bellevue Medical Center and University Hospital. 
| Dr. W. P. Eckes, Executive Medical Directer, Consolidated Edison 
{Company of New York; Dr. S, C. Franco, Associate Medical Director, 
‘Consolidated Edison; and Dr. A. J. Lanza and Dr. David H. Goldstein, 
Institute of Industrial Medicine, helped in this study. 

Consolidated Edison Company of New York, Standard Oil Company 
of New Jersey, and the New York State Department of Mental Hygiene 

aymond G. McCarthy, Director of Alcoholics Research) subsidized some 
of the administrative cost of the clinic. 


¢ Experience with 180 alcoholics referred by 14 
industrial organizations to an independent joint 
clinic for alcoholism showed that 135 were able to 
maintain a sufficient degree of control over their 
drinking to hold their jobs, and those who took 
treatment showed a reduction of absenteeism to 
one-third of the pretreatment figure. 

In many patients a firm, judicious probation policy 
unquestionably turned the balance in favor of rela- 
tively high motivation for psychotherapy. The em- 
ployee was made aware that he played an important 
part in the rehabilitation process. At the same time 
he could be dissuaded from his conception of the 
clinic as an extension of the company that employed 
him. The initial interview by the psychiatrist in 
charge of the clinic established rapport, stimulated 
motivation, and initiated the treatment program. 


Of 23 alcoholics who were referred to the clinic 
but who refused treatment, 13 were able to retain 
their jobs. Only one patient, with a chronic type of 
paranoid schizophrenia, was considered to be un- 
treatable at the clinic. Valuable data as to predis- 
posing factors ‘in personalities and environments 
have been obtained, and it is believed that the 
careful use of a probation system can be recom- 
mended to other large institutions and agencies 
dealing with alcoholism. 
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of Alcoholics Anonymous. Extensive utilization of Alco- 
holics Anonymous is also part of the program at the 
Eastman Kodak Company * and is supplemented by a 
community program which the company helped to 
develop. The treatment plan at the Allis-Chalmers Com- 
pany is directed by a full-time counselor, a member of 


Alcoholics Anonymous, who arranges for hospitaliza- 


tion, clinical diagnosis, psychological tests, and medical 
examinations.* They also make available to the employee 
legal and housing aid, family welfare outside sectarian 
groups, and Alcoholics Anonymous. The Yale Center 
of Alcohol Studies has developed an approach aimed 
largely at education of management, ig Siem and 
workers.° 

Another approach developed from the experiences of 
Consolidated Edison Company of New York,* when, late 
in 1947, they officially recognized alcoholism as a med- 
ical condition and adopted a company procedure on 
alcoholism to meet this problem. This procedure aimed 
at early recognition of the employee with a drinking 
problem, rehabilitation of the employee where possible, 


and, when rehabilitation was not possible, the establish- — 
ment of a justifiable basis for disability retirement. The _ 
first step in this program was an interview with the’ 
employee’s immediate supervisor, usually in the presence 
of the union shop steward. After the employee was placed 


on probation, he was referred to the medical department, 
where an examination was carried out. The prime pur- 
pose of this examination was classification of the chronic 
problem drinker, and in particular cases the services of 
a psychiatrist were enlisted. Efforts were made toward 
psychological adjustment with help by the company in 
solving financial problems or facilitating job reassign- 
ment. Domestic situations were more difficult to handle, 
but aid was offered to the employee in terms of “reorient- 
ing his attitudes.” Distinct benefits were derived from this 
program, but in May, 1951, the late Dr. John J. Wittmer 
proposed a plan of treatment and rehabilitation of alco- 
holics in industry to be carried out in a special center 
outside of the company.setting. In January, 1952, Con- 
solidated Edison volunteered to underwiite the cost of 
the Consultation Clinic for Alcoholism at the University 
Hospital of the New York University—Bellevue Medical 
Center. The clinic, the first to be devoted solely to the 
alcoholic in industry, was formally opened on Feb. 4, 
1952. It is the purpose of this paper to present a pan- 
oramic report on this clinic. The aspects to be presented 
include the administrative arrangements, referral proc- 
esses, diagnostic and treatment procedures, preliminary 
results and impressions of special features of the problem 
drinker, and implications of the use of probation. This 
over-all survey has a twofold emphasis—a presentation 
of administrative policies and procedures, and prelim- 
inary clinical data obtained from the various treatments 
of the alcoholic in industry. Material dealing more 
intensively with specific techniques and statistical results 
of treatment will be reserved for future publication. 


Administrative Arrangement 


The Consultation Clinic for Alcoholism is one of 
several specialty clinics in the department of psychiatry 
of the New York University College of Medicine and is 
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also under the supervision of the department of industrial 
medicine of the New York University Post-Graduate 
Medical School. The clinic is located in the University 
Hospital, where laboratory, hospital, and consultation 
services are available. The two medical schools and the 
hospital are units of-the New University—Bellevue 


Medical Center: 


The personnel of the clinic consists of psychiatrists, 
psychologists, and an internist. Each member receives 
a stipend and devotés'a fixed amount of time to the clinic. 
The original administrative arrangement is presented in 
table 1. Subsequently, minor changes have taken place 
with respect to personnel and allotted time; the specific 
duties remain as stated. More recently, a research 
psychologist has been added. The clinic makes use of 
the social service department of the University Hospital. 
The selection of personnel depends upon such factors 
as availability of trained workers and funds for hiring 
them, so that the administrative composition of the con- 
sultation clinic represents just one of several suitable 


arrangements. 


TABLE 1.—Administrative Arrangement * 
Time 
Devoted, 
Position Hr./ Wk, Duties 


Psychiatrist 20 Project supervisor, initial sereening, group 
and individual psychotherapy 


Psychiatrist 3 Individual and group psychotherapy 

Psychiatrist 6 Individual and group psychotherapy 

Psychiatrist — 3 Group psychotherapy 

Iaternist 6 Initial medical survey, treatment of re- 
lated medical problems 

Psychologist 30 Psychological evaluation, research assistant 

Secretary 40 


2s sat te changes have taken place from this original arrangement with 


t to personnel and allotted time; the specific duties remain as stated 
(firet section of paper). 


The team approach is an important means of stimu- 
lating the interchange of ideas regarding individual 
patients and the problem of alcoholism in general. It also 
facilitates a multidisciplined approach to the diagnostic 
and treatment phases of each case. To enhance indi- 
vidual contributions to the over-all functioning of the 
clinic, seminars are held once a-week. These meetings 
are devoted to presentation of case material, theoretical — 
discussions, and critical evaluation of new techniques for 
treating the alcoholic patient. 

Although the main attention of the clinic is focused 
on the treatment of the alcoholic patient, a research 
orientation pervades all functions. It has been found that 
such an orientation is valuable not only in providing . 
much-needed scientific information in the field of alco- 
holism but also in attracting highly trained personnel 
and sustaining a clinic atmosphere of enthusiasm and 
Vitality. 

Clinic Procedure 


Fourteen companies (American Brake Shoe Com- 
pany, American Can Company, Bell Telephone Labora- | 
tories, Beta Electronic Corporation, Equitable Life 
Assurance Company, Esso Shipping Company, Johns- 
Manville. Corporation, Metropolitan Life Insurance 
Company, New York Telephone Company, the New | 
York Times, Ohrbachs, and Sperry Gyroscope [Con- 
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solidated Edison Company of New York and Standard 
Oil of New Jersey have a different financial arrange- 
ment]) have utilized the services of the Consultation 
Clinic for Alcoholism by paying a consultation fee for 
the initial evaluation of their employees. Treatment 
offered to the employee after this evaluation period is 
charged on a regular clinic fee basis. The probationary 
system, under which the employee is referred, varices 
from company to company, with the most definitive and 
extensive procedure followed by the Consolidated Edison 


Company of New York. At that company, the employee . 


is referred, with his consent, through the medical depart- 
ment. Consolidated Edison Company classifies the three 
types of patients whom they send to the clinic as (1) 
those coming under company procedure; (2) those not 
under the procedure for alcoholics but in whom alco- 
holism is considered by the medical department physician 
as a contributory factor in a medical problem; and (3) 
those employees who voluntarily come to the clinic 
because they realize their drinking is causing a problem 
in some phase of life, though not as yet interfering with 
job performance. 


Taste 2.—Referral and Clinic Procedure 


Management of company: 
Places patient on probation 


Medical department of company: 
Refers patient to clinie 


Psychiatrist: 
Physical, laboratory Initial interview for 
and psychological 
evaluations concurrent 
with initial interviews 


(a) Clinieal evaluation 

(b) Establish rapport 

(c) Stimulate motivation 

(d) Initiate treatment program 


Treatment 

(alone or in combination): 

Medical procedures 

Disulfiram 

Individual directive-supportive psycho- 
erap 

Individual analytic psychotherapy 

Group directive-supportive psychotherapy 

Group analytic psychotherapy 

Aleoholics Anonymous 


Initial Interviews.—Each patient is seen initially by 
the psychiatrist in charge of the clinic for one or more 
sessions. Important goals of these interviews are to estab- 
lish good rapport with the patient, to dissuade him from 
-his conception of the clinic as an extension of his com- 
pany, and to elicit more positive motivation for treatment. 
An over-all evaluation is also made of the drinking prob- 
lem in the physical, emotional, social, family, and voca- 
tional areas. Finally, on the basis of the above data and 
clinical impressions a determination is madé concerning 


which of the several treatments, either singly or in com- 


‘bination, is best suited for the particular patient 
(table 2). 

Medical, Psychological, and Laboratory Evalua- 
tions.—Concurrent with the initial interviews, the patient 
has physical, laboratory, and psychological examina- 
tions. These examinations are scheduled to take place 
on the same or closely ensuing days in order to shorten 
the study period. Our experience indicates that such 
examinations should be carried out expeditiously in order 
to launch the patient into treatment as quickly as possible. 
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Increased clinical judgment has facilitated our reaching 
decisions concerning appropriate therapies. In those 


instances where it had become apparent that the evalua- 


tions were incorrect, appropriate changes in the treatment 
program were made. In most instances, psychological 
testing is delayed for several weeks because these patients 
may be still suffering from the effects of recent drinking, 
which could adversely influence the test results. 


Treatment 


Treatment consists mainly of individual psychother- 
apy, group psychotherapy, therapy with disuifiram 
(Antabuse) and other medicaments, medical procedures, 
and in some instances referral to Alcoholics Anonymous. 

Individual Psychotherapy.—Individual psychotherapy 
is conducted in two main approaches: directive-suppor- 
tive psychotherapy and analytic psychotherapy. 

Directive-Supportive: Individual directive-supportive 
psychotherapy is carried on with patients who mainly 
require discussion about their drinking problem and 
understanding of how their drinking has led to their many 
difficulties, including the possibility of job loss, family 
problems, debt, and poor health. The inabiiity of an 
alcoholic to use alcohol in any form is emphasized. 
The patient is encouraged to defend himself against the 


desire for the first drink; he is urged to associate with 


nondrinking friends; and an attempt is made to interest 
him in useful hobbies. Undoubtedly, one of the centrally 
important features of this particular approach is the 
rapport established between physician and patient, with 
the patient regarding the physician as a friend and wise 
counselor. The patient usually is very grateful for this 
and in large part makes an effort to help himself as a way 
of showing appreciation to the physician. Of the various 
rational or reasonable appeals to the paticnt to solve his 
drinking problem, the one that has proved most useful 
is the emphasis on the advantages of keeping his present 
job. This type of treatment is appropriate for those cases 
where neurotic difficulties are such that more intensive 
probing is unnecessary. It is indicated also in cases where 
the intellectual level is quite low or where a borderline 
adjustment precludes deeper probing. 

For the most part, in this approach, the patient is seen 
two or three times by a psychiatrist within the first 10 
days of arriving at the clinic, concurrent with medical, 
iaboratory, and psychological studies. Following this 
initial period, the patient is seen once a week for several 
months, and then there is a gradual reduction in the 
frequency of visits, so that after perhaps eight or nine 
months have elapsed the patient is seen once in every 
six weeks or every two months. In some instances, a 
patient who is having particular difficulty in abstaining 
from drinking when he first comes to the clinic is seen 
every day for one to two weeks. 

Analytic: In individual analytic psychotherapy many 
of the same techniques are used as in individual psycho- 
therapy, with the addition of deeper probing and analysis. 
The patient is made conscious of conflicts and motiva- 
tions of which he was formerly unaware, providing for 
a decrease in tension and consequent diminution of the 


need to drink. A patient, for example, whose main com- 
plaint was that of being extremely anxious whenever his 
wife went out of the house and who had fears that some- 
thing terrible would happen to her was considered more 
suitable for analytic individual psychotherapy, especially 
since other indications for it were also present. The 
patient was encouraged to talk freely; gradually it was 
demonstrated to the patient on the basis of accumulated 
material that his fears concerning his wife: related to his 
feelings of anger toward her and his secret wish that 
something should happen to her. Bringing these feelings 
to light permitted the patient to deal with them in a more 


constructive manner. 


Group Psychotherapy—Two approaches in group 
therapy are utilized: directive-supportive and analytic. 
Directive-Supportive: The group usually numbers 
about 12 patients, and the therapeutic work is kept more 
on a discussion level because it is felt that these particular 
patients, for various reasons, should not have deeper 


probing. The considerations for this choice of treatment 


are essentially those discussed under individual directive- 


‘supportive therapy. 


Analytic: The group undergoing analytic group ther- 
apy usually consists of about eight patients who are 
considered essentially neurotic drinkers who can be 
helped more effectively by intensive work. These pa- 
tients are seen in a group twice a week, each session 
of approximately one hour’s duration. There are some 
general advantages in treating the alcoholic in a group 
because so often he is a hostile, anxious, guilt- 
ridden person with feelings that he alone experiences 
disturbing emotions and ideas. The patient is encouraged 
and stimulated by the presence of other people willing to 
express, explore, and evaluate all sorts of previously 
hidden feelings. In the group, he has the opportunity 
of observing similar problems in others, permitting 
increased insight into his own problems and gradual 
establishment of relationships with others. These rela- 
tionships develop not only with the therapist but with 
other patients, and the motivations and nature of these 
relationships are also analyzed. As relationships are 
formed in less distorted fashion in the group, the patient 
is frequently able to establish similarly positive emotional 
ties at home and at work. 

Disulfiram.—Clinical experience with disulfiram has 
led us to regard it neither as a cure-all for alcoholism, as 
originally purported by some, nor as the dangerous drug 
others believe it to be. In our utilization of disulfiram, it 
has proved to be a valuable adjunct in the treatment of 
certain selected cases of alcoholism. It should always be 
given in conjunction with some form of psychotherapy. 

Disulfiram therapy has been applied at the Consulta- 
tion Clinic for Alcoholism to those patients who find 
themselves unable to maintain total abstinence despite 
their apparently sincere desire to do so. It is important 
that the patient have a definite desire for rehabilitative 
treatment and fully realize the importance of abstaining 


from alcohol in order to avoid alcohol-disulfiram reac- 


tions. All of the patients given disulfiram receive support 
in their efforts to maintain sobriety by concurrently 
undergoing some form of psychotherapy. } 
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Mild side-effects, such as drowsiness or headache, 
have been kept to a minimum by the use of reduced 
dosage schedules, which, nevertheless, prove to be just 
as effective upon imbibition of alcohol. Adequate pro- 
tection may be provided on daily doses of 0.5 to 
0.125 gm. of disulfiram. Alcohol-disulfiram test reactions 
are not carried out on the patients undergoing disulfiram 
therapy. It is felt that a sufficiently motivated person 
could realize the nature of the reaction without the neces- 
sity of a demonstration, especially since the use of 


. disulfiram is not in the nature of conditioned-response 


therapy. 

Prior to the administration of disulfiram special labo- 
ratory studies are conducted with respect to liver, kidney, 
and hematological functioning. An electrocardiogram is 
obtained in addition to the physical examination and 
routine laboratory studies. These explorations are carried 
out for the purpose of uncovering any obscure or latent 
condition which might bear watching. It is felt that there 
are few absolute contraindications to disulfiram therapy, 
although the presence of concomitant disease warrants 
careful observation of the patient. In cases of borderline 
psychosis, as a rule, use of disulfiram is contraindicated. 
If, for special reasons, it is attempted, minimal dosage 
schedules should be used. Coronary heart disease may 
also be considered a contraindication because of possible 
involvement of the myocardium after shock reaction if 
alcohol is ingested. However, this possibility must be 
weighed against the outcome of progressive, unrestricted 
drinking and its indirect effects upon the cardiovascular 
system. 

Because of the occasional occurrence of drowsiness 
as a side-effect, disulfiram should be given cautiously to. 
patients who work at dangerous assignments where 
falling asleep might result in harm to themselves or 
others. In some instances a change of assignment to a 
safe job may permit a trial with disulfiram. 

Hospitalization.—Hospitalization for acute alcoholism 
or postalcoholic states has been surprisingly rare in the 
industrial-patients studied and treated. The large majority 
of these patients seen in an acute drinking state or imme- 
diately thereafter are able to stop their drinking on an 
ambulatory regimen. During this period, they are seen 
frequently by psychiatrist and internist and given appro- 
priate medicaments. Those few patients who require hos- 
pitalization are individuals in whom study and evaluation 
reveal a poor prognosis for achieving abstinence on an 
ambulatory basis or where subsequent course indicated 
this. With the patient who is sufficiently motivated, even 
the occurrence of an acute crisis of a bout of uncontrolled 
drinking can be successfully handled in the clinic. 

Hospitalization for conditions other than those directly 
related to alcoholism is not undertaken by the clinic staff 
but managed by a private physician or the company 
medical department. In such instances, a member of the 
clinic staff maintains liaison with the attending physician. 


The data pertinent to this paper are presented in 


table 3. The statistics are based upon figures covering 
the period from February, 1952, to April, 1955, and 
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mainly refer to administrative and preliminary results 
of the clinical program. Data and implications are dis- 
cussed below. 
TABLE 3.—Clinical Data 
dated 
Edison Other 
Com- I 


% 
Referrals il 0 51 28 
(tO 4/18/55) 7 4 11 6 
Patients who refused treatment.....  20(15%) 28 18 
Patients considered untreatable at 
clinic and referred elsewhere....... 0 1 1 01 
- Patients hospitalized ............... 1 0 1 Ol 
Patients deceased ...............e000 2 5 7 4 
Total patients not treated or dead 23 9 $2 18 


Age, yr. (range, 40 yr.; 180 patients) 


5 (4%) 1(2%) 6 3 
78 (58%) 20 (47%) 98 55 
Time in clinic, mo. (range, 43 mo.; 
180 patients) 
76 36 112 62 
34 6 40 22 
Distribution of psychotherapy assign- 
ments (148 patients) 
Individual directive-supportive. 66 13 79 58 
Individual analytie.............. ll 4 15 10 
Group directive-supportive..... 20 8 19 
Group 17 26 18 
114 34 148 100 
Patients who continued in psycho- 
therapy 
Individual directive-supportive. 53 10 63 43 
Individual analytic.............. 7 3 10 7 
Group directive-supportive..... 10 5 10 
Group anmalytic..............6065 9 6 15 10 
who began psychotherapy 
d decided to terminate treatment 
Individual directive-supportive. 13 3 16 ll 
Individual analytic.............. 4 1 6 8 
Group directive-supportive..... 10° 3 13 9 
Group 8 3 11 7 
Patients receiving while 
undergoing psychotherapy......... 14 15 29 19 


Patients who have maintained job 
and continued in treatment....... 


Patients who have maintained jobs, 
but discontinued treatment........ 


Patients who lost jobs sai discon- 


79 (70%) 24 (70%) 1038 70 
15 (138%) 4 (12%) 26 17 


tinued treatment.................5.. 20 (7%) 6 (18%) 2 17 
Patients referred but not treated, 

who are maintaining jobs......... 10 3 13 57 
Patients referred but not treated, 


Total: Patients treated, maintaining 
jobs 


94 (83%) 28 (82%) 122 82 


Total: Patients referred, maintain- 
104 (76%) 81 (72%) 135 75 


Number of Referrals —There has been a significant 
decrease over the past three years in the number of 
patient referrals from Consolidated Edison Company of 
New York, the company which was instrumental in the 
establishment of the Consultation Clinic for Alcoholism 
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and most active in the utilization of its services. This, in 
part, may be accounted for by the fact that there was a 
backlog of Consolidated Edison employees who were 
referred to the clinic during the initial stages of the pro- 
gram, thus providing an artificially higher incidence of 
referrals for this period. It is also possible that subse- 
quently some alcoholic employees made greater efforts 
to conceal their problem from the company, realizing 
that they faced the danger of being placed on probation 
and its consequences. While this concealment may be 
carried out by limiting drinking to weekends or off-duty 
hours, the over-all effect is partial mastery in delaying 
the gratification of the need to drink, as well as sobriety 
on the job. In addition, the company procedure of placing 
patients on probation and sending them for treatment 
may act as a deterrent for prospective alcoholics who 
would prefer to avoid becoming so involved. The pre- 
ventive phase of the program represents what would 
be the ideal goal of any treatment procedure, and, while 
in this case the motivation to abstain is extrinsic, it may, 
nevertheless, prove quite effective. 

Patients Who Refused Treatment.—One of the basic 
tenets of psychotherapy is that no one can be treated who 
does not want to be. The initial resistance to therapy of 
patients seen at this clinic is often superficial or of an 
ambivalent nature, and proper handling of this can result 
usually in a more positive attitude to treatment on the 
part of the patient. In some cases, however, this resistance 
may be so strong. and pervasive that no working relation- 
ship between patient and therapist can be established. 
Of the 20 Consolidated Edison patients who refused to 
undertake treatment at the clinic after initial interviews, 
the resistance of most took the form of strong denial of a 
drinking problem, with resentment toward the company 
and others for being considered an alcoholic in need of 
treatment. One patient, a 47-year-old man who was 
placed on probation after collapsing while at work, felt 
that it was an injustice to treat him as an alcoholic by 
referring him to the clinic, inasmuch as others drank 
more than he and nothing happened to them. He was 
under pressure of tremendous denial of his drinking prob- 
lem and would not accept a second appointment. Another 
patient, a 49-year-old man whose drinking problem came 
to the attention of company physicians after exacerbation 
of a liver condition, refused to undertake treatment at the 
clinic, claiming that his private physician said it would be 
a waste of time. In a third case, a 38-year-old employee 
was caught with a case of beer while on the job. His wife 
and child had left him three months prior to this episode, 
and the patient was in considerable financial debt. 
Despite all of these difficulties, apparently arising out of 
his drinking, the patient denied he had a problem with 
alcohol and adamantly refused treatment. 

It becomes apparent from the rationalizaticns and 
denials employed by these patients that referral to the 
Consultation Clinic for Alcoholism has special meaning 
in terms of labeling the patient an alcoholic, Only rarely 
does a patient deny that he drinks or that he becomes 
intoxicated at home or after work. In fact, such behavior 
often denotes for him masculinity and comradery. When, 
however, the patient is referred to the clinic, he feels 
that his fellow workers, supervisors, and company now 
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consider him an alcoholic, which connotes being a 
“drunkard,” a “skid-row bum,” or a socially unaccept- 
able person or has other special, prohibited unconscious 
meanings. Probably as an outgrowth of this feeling is 
a concomitant attempt on the part of these patients to 
deny any relationship between drinking and difficulties 
at home or in personal relationships, difficulties which 
emphasize the seriousness of the patient’s drinking 
problem. The task of the psychiatrist then, in the initial 
interviews, is to help the patient relate his life’s diffi- 
culties to his drinking problem while, at the same time, 
lessening the threat of being labeled an alcoholic and 
motivating the desire for help. 

Patients Considered Untreatable at the Consultation 
Clinic and Referred Elsewhere.—Only one patient was 
considered to be untreatable at the Consultation Clinic 
for Alcoholism. This was a case in which there was a 
severe emotional illness, with drinking playing a rela- 
tively minor role. This patient was a 51-year-old man 
who complained of nervousness, experienced phobic 
reactions, and expressed delusional ideas. He had a 
number of peculiar ideas about eating certain foods 
and drinking alcohol. Psychological studies supported 
the diagnosis of paranoid schizophrenia, chronic type. 
Because of the nature of the patient’s illness and his 
attitude toward treatment, it was felt that the Consul- 
tation Clinic for Alcoholism was not the appropriate 
setting to provide him with the extended psychiatric 
care he required. | 

Number of Patients Hospitalized.—The one patient 
hospitalized by the clinic was referred by his company 
on an emergency basis after a six-week drinking episode. 
When seen at the clinic, he was in an acutely intoxicated 
condition and not treatable on an ambulatory basis. 
Arrangements were made to admit him to Bellevue Psy- 
chiatric Hospital, where he remained until discharged 
two days later. He was seen immediately thereafter at 
the consultation clinic in individual supportive psycho- 
therapy. The effect of the hospitalization apparently was 
shocking and frightening to the patient and left him 
feeling determined not to drink again. Three other 
patients had been hospitalized by their company prior 
to referral to the clinic. 

Age.—lIt is significant to note that 75% of the em- 
ployees at Consolidated Edison referred to the clinic 
fall in the 44-to-63-age category. This statistic may be 
accounted for by the fact that usually it requires 10 to 
15 years of drinking before the nature and extent of 
alcoholism is sufficient to seriously interfere with family, 
social, and vocational life. It is at this point that the 
alcoholic problem can no longer remain hidden from 
supervisors and fellow workers and soon comes to the 
attention of company management and the medical de- 
partment. In addition, there may be increased drinking 
as an attempt to assuage physical illnesses, which are 
particularly prevalent in the older population. Also, this 
age group is vulnerable to depressions arising out of 
general discontent with life and menopausal problems 
in themselves or their spouses. Family problems may 
become more pronounced, such as illness, financial debt, 
or the stress of having sons in the armed forces. These 
factors are by no means exclusively responsible for the 
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alcoholism, but rather exacerbate or make manifest 
underlying problems and the need for alcohol. In this 
light we note the relatively high 21% of Consolidated 
Edison employees falling in the 34-to-43-age category. 
Here specific psychic or social factors may be at work, 
resulting in alcoholism. 

The predominance of patients in the older age group 
also has implications for motivation in psychotherapy. 
The threat of losing a job held for 20 or 30 years means 
the relinquishing of medical and retirement benefits. 
It also raises the serious geriatric problem of finding 
employment for the older worker, especially when it 
becomes known that he was fired for drinking by his last 
employer. For these older employees, then, there is tre- 
mendous extrinsic motivation to do something construc- 
tive about their drinking problem. The importance of 
this extrinsic motivation is substantiated by the fact that, 
of the 20 patients discharged by the Consolidated Edison 
Company (usually after a drinking relapse), with out- 
side pressure to seek treatment thereby removed, not 
one returned to the clinic to continue his treatment, even 
though explicit invitations to return were made (table 3). 

Time in Clinic._—Represented in the “time in clinic” 
category in table 3 is the amount of time spent in the 
clinic to date, rather than duration of treatment, so that 
no statistically meaningful figures are available to de- 
scribe the average length of treatment time for patients 
at the clinic. Also, it is the policy of the clinic to avoid 
outright discharge of patients because of the nature of 
their problem, with the goal of treatment not to produce 
“cures” (in the sense of being able to drink socially), 
but rather to help the patient gain enough stability so that 
he can deal constructively with personal and environ- 
mental problems without resorting to alcohol. Progress 
in treatment is carefully evaluated in terms of ability to 
control the drinking problem, to maintain good physi- 
cal health, and to engage in satisfactory work, social, 
and marital relationships without excessive inner stress. 
When it is decided that the patient is functioning ade- 
quately in all these areas, he is placed on follow-up 
status rather than discharged and returns to the clinic 
on six-month periodic visits. If special problems should 
arise during this period, he is encouraged to return for 
help. This attitude by the clinic toward discharge is 
largely responsible for the absence of such a category 
in table 3 as “discharged by the clinic.” 

Distribution of Psychotherapy Assignments.—The 
most significant figure in the distribution of psycho- 
therapy assignments is the 53% of patients assigned to 
individual directive-supportive psychotherapy. In light 
of what this therapeutic approach professes to offer to 
the patient (individual psychotherapy, directive-sup- 
portive) and the nature of the alcoholic’s problems, this 
type of therapy is particularly well suited. As has been 
pointed out above, it is not the intention of the clinic 
treatment program to undertake a complete reintegra- 
tion of the patient’s personality but rather to strengthen 
the present personality structure so that the patient can 
function adequately in life without drinking. The most 
expedient means of accomplishing this with the clinic 
population appears to be in a directive-supportive thera- 
peutic relationship. When specific personality factors or 
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underlying needs are considered to be vital to the over- 
all recovery of the patient, other therapeutic approaches 
are utilized. 

Patients Who Began and Then Terminated Psycho- 
therapeutic Treatment.—Of the 35 Consolidated Edison 
patients who undertook and then terminated some form 
of psychotherapy, 20 discontinued therapy after dis- 
charge from their company. However, in almost all 
instances, the company’s decision to discharge these 
employees was based upon their engaging in a drinking 
episode while on probation. In one sense, such cases 
might be considered as relapses, except that the occur- 
rence of one or more temporary outbreaks of such be- 
havior is rarely considered so from the standpoint of 
over-all progress in therapy. Nevertheless, from the com- 
pany’s point of view, these employees have digressed 
sufficiently to warrant discharge from the company. It 
should be pointed out that this firm attitude by Consoli- 
dated Edison toward discharge of employees after re- 
lapse is necessary to maintain the effectiveness of the 
probation procedure. The remaining 15 patients who 
began and then terminated psychotherapeutic treatment 
did so on the basis of their own decision that they had 
made sufficient improvement to no longer require clinic 
treatment. While the clinic staff felt that these patients 
should have remained in treatment in order to resolve 
more basic and salient problems, nevertheless, they were 
able to continue at their jobs and maintain a fairly ade- 
quate level of functioning in other areas of life. 

Another factor which must be considered here is that, 
of the 35 Consolidated Edison employees who began 
and then terminated treatment, 16 of them did so in 
1952. This, in part, may have resulted from the selec- 
tion for treatment of 10 employees who had failed to 
show improvement while under treatment, prior to 1952, 
at the medical department of Consolidated Edison and 
who already had undergone a number of relapses. In 
addition, this was the first year in which the clinic under- 
took to treat alcoholics from industry, and it is possible 
that the techniques and approach then employed by the 
clinic were not sufficiently developed to enable these 
patients to respond favorably. 

Patients Receiving Disulfiram.—The relatively small 
number of patients receiving disulfiram is a product of 
many patients’ recurrent desire to make the decision to 
renounce alcohol a personally meaningful one and not 
something medicinally forced, as well as the clinic’s 
desire to avoid providing patients with a crutch which 
may become equally difficult to forego. In addition, a 
significant number of patients are employed at hazardous 
jobs where drowsiness or similar side-effects of disul- 
firam could prove to be dangerous. 

Patients Maintaining Jobs.—Seventy-six per cent of 
all Consolidated Edison employees referred to the clinic 
have been able to remain at their jobs by maintaining 
sufficient degree of control over their drinking. How- 
ever, this figure is based upon the total number of 
referrals, which includes 20 employees who refused to 
undertake treatment at the clinic after the initial inter- 
view, one patient who was hospitalized elsewhere, and 2 
patients who died. Eliminating this group of employees, 
83% (94) of all Consolidated Edison employees who 
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undertook some form of treatment at the clinic (114) 
have remaired at their jobs; the remaining 17% (20) 
were unable to remain at their jobs by maintaining suffi- 
cient control over their drinking, and all of this group 
terminated treatment at the clinic upon discharge by 
Consolidated Edison. Of the group of 94 patients main- 
taining their jobs, 79 are still undergoing treatment at 
the clinic; the remaining 15 patients discontinued treat- 
ment either as an entirely personal decision or in con- 
junction with staff approval. 

Investigation of the 20 employees who refused to 
undertake treatment at the clinic reveals that 10 (50% ) 
are still working. This figure of 50% closely compares 
with the results obtained in a follow-up of patients seen 
by Consolidated Edison prior to utilization of the con- 
sultation clinic. They found that 79 of the 155 patients 
(51%) followed from 1948 to 1951 were able to main- 
tain their jobs. These figures provide a control in the 
evaluation of the services of the consultation clinic when 
comparison is made with results obtained since the 
inception of the clinic program (table 3, total patients 
treated or referred). The 76% of all Consolidated Edi- 


TABLE 4.—Preliminary Results of Clinic Treatment 


Absenteeism 
Consolidated Edison (114 employees in treatment 1 yr. or longer) 


Frequency, 
Average No. of 
Days Absenees 
Lost, per Person 
per Yr. per Yr. 


Maintenance of Jobs 


Employees under Consolidated Edison procedure prior 
to Consultation Clinie who have maintained jobs....  79/155—51% 


Employees referred to clinie who have maintained jobs. 185/180—75% 


Employees who undertook clinie treatment who have 


son employees referred to clinic who are maintaining 
their jobs represents an improvement of 50% over the 
comparable figure of 51% maintaining their jobs 
achieved by Consolidated Edison prior to utilization of 
the consultation clinic. 

In considering referrals from both Consolidated Edi- 
son and all the other industries utilizing the clinic serv- 
ices, 82% of all employees who undertook treatment at 
the clinic have been able to maintain their jobs. These 
results are presented in table 4, along with data con- 
cerning absenteeism among Consolidated Edison em- 
ployees. In the treatment of alcoholics these figures are 
unusually good ‘and in part reflect special motivating 
factors (probation) in a selected group of patients (high 
job stability). 

Clinical data concerning employees from other indus- 
tries (clinic procedure) are essentially consistent with 
the findings discussed above pertaining to the Consoli- 
dated Edison Company of New York. One exception, 
however, is that the number of referrals from these other 
industries has remained on approximately the same level 
(prorated for 1955) since they began to utilize the serv- 
ices of the clinic in 1953. Another difference is found 
in comparing the age distributions, where a somewhat 
larger proportion of patients in the younger (34 to 43) 
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age group is referred from other industries. A signifi- 
cant difference is found in comparing the percentage of 
patients from Consolidated Edison Company (15% ) 
and other industries (7% ) who refused treatment. In 
terms of percentage of patients maintaining their jobs, 
there is no significant difference between Consolidated 
Edison and other industrial employees. There are many 
dynamics and personal, social, and vocational inter- 
actions involved in the ability to maintain a job. A fol- 
low-up study, now under way, is directed toward investi- 
gating these areas. 

The patients’ improvement in controlling their drink- 
ing is apparent also in the absenteeism figures (table 4). 
The decline from 15 days per year (one year prior to 
reporting to clinic) to 5 days per year (for three sub- 
sequent years after reporting to clinic) encompasses 
absence from work for any number of medical causes. 
Included in these absences may be a number of illnesses, 
such as gastritis, which are an outgrowth of the alco- 
holism but are reported in such a manner as to obscure 

_the role of the drinking problem. For this reason, the 
frequency of absences should also be taken into account 
in attempting to evaluate time lost from work due to 
drinking. Here we see that there has been a significant 
decrease in periods of absence per year from 2.2 (one 
year prior to reporting to clinic) to 0.6 (after three 
years at clinic). The clinic patients lose fewer days from 
work because of sickness, have fewer episodes of illness, 
and in a number of cases are able to go through an 
entire year without remaining away from work because 
of medical reasons or drinking. 


Special Personality Features of the Alcoholic 
Patient in Industry 


The alcoholic patients seen at the consultation clinic 
present a variety of personality pictures, from neurotic 
to psychotic and encompassing almost all of the noso- 
logical groups. In some ways, these patients are as 
divergent as any unselected group of people might be. 
On the other hand, certain characteristics or traits per- 
sist throughout the many diagnostic categories. It should 
be emphasized that we are describing one group of 
alcoholic patients from industry with special features. 
Material concerning personality factors has been col- 
lected in clinical interviews and corroborated by psycho- 
logical tests. Compiling this material from projective 
psychological tests enables us to describe a typical or 
average group of alcoholic patients in industry. Like 
every attempt to generalize on personality and human 
behavior, there are many exceptions to the description 
presented below. 

This is a notably unproductive, unimaginative, con- 
stricted group of people lacking in insight, presenting in 
general a picture of widespread restriction of interests 
and activity. Their anxiety is deeply embedded, consti- 
tuting an underlying source of motivation affecting their 
functioning in almost every area of living. They strenu- 
ously resist self-examination, delimit inner ideation, and 
restrict, in general, their awareness of all the aspects of 
living. They initiate little on their own, and their activi- 
ties are sustained largely by dint of external pressures. 
They expound strictly conventional points of view and 
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are primarily guided in their behavior by what they 
think is expected of them. They reveal an inadequately 
developed sense of self and show a corresponding in- 
capacity for empathizing with other people. Their under- 
standing of their own motivational system is shallow be- 
cause so much is withheld from consciousness. They 
dread their impulses and cannot even tolerate their 
ideational counterpart. Privately entertained delibera- 
tions arouse as much anxiety and guilt as overt behavior. 
Their adjustment is based on the rigid formula “hear 
no evil, see no evil, think no evil.” 

Few of these patients are appreciative of the fact that 
they are capable of self-direction, few wonder about 
their role in life or give thought to their relationships 
with others, and they move about their interpersonal 
environment as if they were in a haze, never permitting 
relationships to crystallize. Their understanding of social 
cause and effect weakens, and they regard external 
events as having happened fortuitously, almost magi- 
cally. By and large, their attention is confined to what 
is mundane and obvious, and living becomes a tedious, 
humdrum affair that must be periodically interrupted by 
some form of release or a burst of activity. Their inhi- 
bition and virtual annihilation of fantasy activity and 
inner ideation is often an expression of denial. To avoid 
contemplation of a problem is to reduce its impact, to 
remove it from the self. The conviction that problems 
do not originate with the self is further reinforced by 
the externalization of difficulties. 

They are immature people who can not withstand 
the frustration of instinctual impulses. They are equally 
intolerant of delayed gratification and are impulsively 
self-indulgent. Thus, they have to contend with strong 
superego pressures and are endlessly caught up in guilt 
feelings. These guilt feelings do not effectively regulate 
or restrain them in their activities, but serve as a back- 
drop against which they operate. Guilt feelings precede 
gratification in the anticipation of punishment and follow 
in the wake of indulgence. Their pleasurable activities 
are thus circumscribed by a concern with punishment. 
Only a partial and incomplete satisfaction can be expe- 
rienced in such an emotional context. Continued pre- 
occupation with instinctual needs results in the deflection 
of energies from the pursuit of more mature social goals. 

In many ways, they appear to be crude compulsives, 
exhibiting the tensions and discomforts of the compul- 
sive without the accompanying coping mechanisms. 
They are intolerant of compromise solutions and are 
possessed of a moral sense that is sharply dichotomous, 
providing only for blacks and whites. They are fitfully 
perfectionistic, disparaging of their activities, and irri- 
tated by ambiguity and uncertainty. Within circum- 
scribed areas of living, they are inclined to be effectively 
compulsive and are capable of carefully planned, me- 
thodical, routinized behavior, which undoubtedly con- 
tributes to their job efficiency. 

They desire to achieve, but they cannot independently 
evolve a manner of operation or persist in the face of 
difficulty. They may establish lofty goals but fail to 
work out the means of achieving them. Similarly, they 
evidence a limited capacity for projecting themselves 
into the future so as to anticipate arising eventualities 
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and consequences. They typically rush into situations 
in a head-on fashion, stopping only to formulate global 
and superficial impressions. They must, as it were, take 
it all in at the initial encounter. The complex and the 
simple situation meet essentially with the same incor- 
porative approach. This consideration of a totality, this 
need to engage in vague planning activities, gives them 
the feeling that they are controlling the situation, that 
they are manipulating things to their own advantage, 
and yields a spurious sense of omnipotence. Such an 
approach, however, forestalls serious and prolonged 
involvement with problems and bespeaks a fly-by-night 
kind of interaction with the environment. 


Probation and Motivation 


It is the observation of most experienced workers in 
the field of alcoholism that the alcoholic cannot be 
helped, irrespective of the particular therapeutic ap- 
proach, unless he is motivated toward treatment or has 
the capacity for developing such motivation. The alco- 
holic usually makes extensive use of the mechanism of 
denial—the unconscious refutation of painful realities— 
which in this case includes the drinking problem and 
the devastations of alcoholism. Usually he must undergo 
some serious, meaningful personal loss or impairment 
before there is relinquishing of the denial mechanism. 
‘Because of the extensiveness of the denial system and 
the consequent lack of realization of problems, the alco- 
holic patient usually seeks help of his own accord only 
when the drinking already has eventuated in marked 
physical, mental, vocational, or family losses. 

The patients referred by industry, however, have not 
for. the most part reached this terminal stage of alco- 
holism with its widespread disruption of functions. As 
such, they have not become aware of the seriousness of 
their present status or the likelihood of future disaster. 
It is at this point that the judicious application of com- 
pany probation plays an important role in providing the 


* employee with reasonably good motivation for treat- 


ment at the clinic. This does not mean to infer that all 
patients referred to us by industry come to the clinic 
happily and enthusiastically. Not infrequently, in the 
first session the patient may be resentful toward the com- 
pany for placing him on probation, and he may speak 
of the unfairness of it. He also may be extremely resent- 
ful toward the clinic, since he knows that his company 
has contributed financially to the clinic and, therefore, 
regards the clinic as an extension of the disciplinarian 
company. In dealing with this problem, we try to dissi- 
pate the resentful attitudes toward the clinic by reassur- 
ing the patient that the clinic functions quite separately 
from the company. The patient is told that nothing he 
says or does will be reported to the company and under 
no circumstances can they obtain any of his records 
without his written permission. 

It is extraordinary to see how the drinking itself is 
managed by these patients either prior to coming to the 
clinic and immediately after being put on probation or 
after an initial session or two at the clinic. In the vast 
majority of cases, the drinking stops completely. The 
factor of probation in the special group of patients seen 
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at the clinic has many psychological implications. In 
essence, the alcoholic in industry has been warned on 
one or more occasions about his drinking. He is finally 
put on probation with the clear understanding that 
should drinking occur again he will lose his job. This 
threat is extremely effective in motivating the desire for 
help because of the importance work has for this group 
of alcoholics. The average period of employment at the 
same company is 22 years. This statistic itself is indica- 
tive of the importance of the job to the patient. Usually, 
it is a question of not only salary, medical care, and 
pension advantages but also long-established emotional 
ties to other employees, supervisors, and the company. 
The threat of loss of all this touches on areas that have 
genuine meaning for these patients, and, almost without 
exception, one sees the balance of forces turned in the 
direction of strong motivation for abstinence from 
alcohol. 
Summary and Conclusions 


This paper is a preliminary report on the Consultation 
Clinic for Alcoholism, covering administrative arrange-" 
ments, referral processes, diagnostic and treatment pro- 
cedures, initial results and impressions of special features 
of the problem drinker in industry, and implications of 
the use of probation. Patients are evaluated and assigned 
to appropriate therapies. Treatment includes individual 
and group psychotherapy, medical procedures, and 
therapy with disulfiram (Antabuse). 

Seventy-six per cent (135) of all patients (180) re- 
ferred to the clinic by Consolidated Edison and other 
industries have remained at their jobs by maintaining 
sufficient degree of control over their drinking. Not all 
patients referred accepted treatment at the clinic, and, 
of those patients who undertook treatment (148), 82% 
remained at their jobs. Employees at Consolidated Edi- 
son lost an average of 15 days work during the year 
preceding their reporting to the clinic. After they under- 
took treatment at the clinic, the absenteeism figures 
dropped to an average of five days for each of the fol- 
lowing three years. Frequency or number of absences. 
per year also diminished from 2.2 one year prior to. 
reporting to the clinic to 0.6 after three years at the’ 
clinic. 

In evaluating our preliminary results, we emphasize 
that at the consultation clinic we are dealing with a. 
special group of alcoholic patients in terms of their job 
stability. The importance of remaining at the job and 
the imminent threat implied by probation motivate the 
employee to seek treatment for his alcoholic problem. 
To a large degree, success or failure in therapy is bal- 
anced on this point of motivation, and a firm, judicious 
probation policy unquestionably turns the balance in 
favor of relatively high motivation for psychotherapy. 
Historically, this firm attitude represents a midpoint be- 
tween the two earlier positions taken toward alcoholics. 
Initially, the attitude was one of harsh, relentless con- 
demnation of the alcoholic as a morally weak person 
lacking in personal worth and consideration for others, 
with discharge from his job as the usual consequence. 
Then the pendulum swung to the other extreme, where 
the alcoholic was regarded as the unfortunate victim of 
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social and psychological pressures against which he was 
helpless to struggle or change, with repeated episodes of 
empty promises and drinking relapses as a consequence. 
The attitude embodied in the probation procedure of 
Consolidated Edison Company recognizes the serious- 
ness of the alcoholic problem and the need for psycho- 
logical help, but at the same time makes the employee 
aware that he also plays an important part in the reha- 
bilitation process during which he may have to undergo 
somewhat difficult and perhaps even painful experiences 
in solving his problems. Aside from industrial organi- 
zations, this propitious utilization of probation also may 
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be suitable in such settings as the courts or other large 
institutions and agencies dealing with alcoholism. 


303 E. 20th St. (Dr. Pfeffer). 
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ENVIRONMENTAL SUPPORT IN LONG-TERM ILLNESS 


PRACTICAL MANAGEMENT AND PREVENTION OF INVALIDISM 


Robert P. Smith, M.D., Boston 


As chronic and long-term illnesses rise in importance, 
invalidism is becoming a growing problem of medical 
care. Chronic illnesses differ from the acute in their far 
greater production of this abnormal dependence on the 
hospital or other therapeutic agent. The need for prac- 
tical ways of minimizing invalidism, rather than ignoring 
it or pushing it away, is the justification for this paper. 

During long-term illness the community relationships 
of a patient tend to melt away. His employer must find 
a substitute. Committees and clubs learn to depend on 
others, and even his family makes its plans without him. 
The hole he has left gradually closes over. This loss is 
a serious threat, and sometimes it is an insurmountable 
obstacle to his rehabilitation. The patient often feels the 
hospital to be his only home or clings to his physician as 
his only friend. In either case, the hospital or the phy- 
sician soon finds this relationship too demanding to per- 
mit adequate performance of duties. 

The preservation or restoration of community and 
family resources represents a vital but commonly slighted 
part of long-term care. These assets are essential tools 
that must not be lost. To the extent that they are lost the 
patient will develop dependency needs that will persist 
until these assets are restored. Special efforts must be 
made to build up a reserve of community participation 
from the start planning for the patient’s return to a full 
and useful life. Of course his friends must be encouraged 
to keep in touch with him. Restrictions on visiting must 
be modified with that consideration in mind. The family 
must participate freely in patient care even while the pa- 
tient is hospitalized, and ways must be shown them in 
which they can help. There are many tools and resources 
that can be drawn into the treatment program. 


Read before the Ninth Clinical Meeting of the American Medical Asso- 
ciation, Boston, Nov. 30, 1955. 

Clinical Fellow in Medical Rehabilitation, Massachusetts General Hos- 
pital; Research Fellow, Harvard Medical School; on leave as Instructor 
in Medicine, University of Vermont, College of Medicine, Burlington, Vt.; 
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ability to Vermont Department of Social Welfare. Dr. Smith has returned 
to the University of Vermont and is now also Consultant in Rehabilita- 

,» DeGoesbriand Memorial Hospital. 


¢ During long-term illness the community relation- 
ships of a patient tend to melt away. The patient 
develops an abnormal dependence on the hospital, 
cr on a physician, or on some other single mainstay. 
Three case histories are given to illustrate this 
principle. 

Too close a relationship with a single person 
develops in the patient some resentment. Invalidism 
or abnormal dependency should be treated at its 
source. The dependency should be spread over sev- 
eral people. Churches, societies, and various other 
types of organizations and institutions help the pa- 
tient to find and foster the new strengths within 
himself that eventually must bear his entire weight. 


Normal and Abnormal Dependence 


Some dependence should be looked upon as a normal 
state. Everyone needs the comfort of family or close 
friends in order to function most effectively in life. Lack 
of these normal supports frequently results in ulcers, anxi- 
eties, and other illness. Even the President of the United 
States depends heavily upon his Cabinet to solve the 
mountainous problems that present themselves to him. 
It is useful to point out to patients how he selects as able 
a group of advisors as possible. After they have worked 
on a problem, he uses their advice, knowledge, and en- 
couragement to guide him in his decisions. Perhaps a 
useful analogy could be drawn: A flagpole balanced 
properly on its base requires only moderate, well-dis- 
tributed buttressing to remain in an upright position. 
However, if a wind causes it to lean, its requirements for 
support are much greater. 

The average American has been deprived of much 
close support because of urbanization and.the speed and 
complexity of modern life. This is reflected in the nostal- 
gic yearning for the horse-and-buggy doctor, who, while 
quite unfamiliar with electrolyte balance, knew the family 
intimately and thoroughly. The family homestead is be- 
coming a rarity; yet this, with its traditions, its attics full 
of reminders, and the surrounding aging friends and rela- 
tives, did much to provide stability, support, and per- 
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spective to people’s lives. An increase in the need for 
social crutches should be taken for granted in chronic 
illness just as automatically as is the need in a patient 
with a broken leg for wooden ones. 

Abnormal dependence results from too great reliance 
on one support, as contrasted with the many partial sup- 
ports in the normal picture. When such a mainstay is 
removed, the leaning patient topples. The support of a 
hospital, for example, is suddenly removed at discharge 
and may be missing when most needed by the patient. 
The strength of home and community structures kept 
firm during the hospitalization period must replace it. The 
doctor will receive fewer apprehensive phone calls in 
the night if he has built up a group of props around his 
insecure patient, in other words, given him the tools for 
coping with his panics just as he would give him the tools 
for coping with an infection. 

In World War II a useful concept was developed for 
the treatment of combat fatigue. “Keep him near his 
outfit.” “Have his friends visit him.” “Emphasize the 
ways in which he fits into his organization and the amount 
they miss him, rather than the obvious strain produced 
by combat.” In long-term illness this concept will pre- 
serve for the patient valuable emotional, intellectual, 
vocational, and even financial supports pending his return 
to a normal participation in community life. At the same 
time, it will turn his thinking away from the misfortune 
of his illness and the realistic unpleasantness of his 
situation. 


Responsibility of Family Physician and Hospital 


Much of the social reintegration of the recovering or 
remitting patient has been the automatic and traditional 
function of the treating physician. It is still his responsi- 
bility, but, thanks to medical progress such as in anti- 
biotics and good surgery, there are many more chroni- 
cally ill patients and some who are much sicker being 
__ kept alive. The family physician often finds he can meet 
their needs in time, skills, and special equipment only by 
ignoring urgent cases. He wisely and necessarily gives 
priority for his services to the acute medical crises where 
his prompt availability is vital. While, of necessity, dele- 
gating some of his functions, the family doctor must still 
be key man in the patient’s long-term program and the 
most important ally for a general hospital. Promptly and 
properly briefed on the patient’s condition, he is the man 
to manage the return to the local scene and carry on the 
intent of the hospital plan. In the long-term approach to 
illness, with the necessity for persistence of attack over 
a period of several years, the family physician finds him- 
self on familiar ground. 

While he draws in help wherever he can find it, the 
physician must remain in close control of the treatment 
program. Chronically ill patients frequently have multi- 
ple diagnoses. Each patient brings his unique combina- 
tion of afflictions. His course must be guided by a phy- 
sician, with constant measurement of these illnesses 
against the yardstick of medical experience. The total 
plan is the physician’s ultimate responsibility, designed 
to mobilize every force for and overcome every obstacle 
to the limitation of disability. Only he can evaluate and 
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interpret the requirements peculiar to each illness. A 
patient recovering from coronary thrombosis often wants 
to work but fears death if he does. His wife’s fears may 
result in her nagging his every move until life is unbear- 
abie. The physician is the only person who can guide 
him, his family, and his employer to the safe middle 
ground of respect for the disease coupled with maximum 
activity and usefulness. Only the physician, too, can tear 
aside the web of fears and precautions that surrounds a 
patient with rheumatic heart disease and set in its place 
the one or two rules of proved value, such as good phys- 
ical hygiene and avoidance of streptococcic infection. 

In the rheumatoid patient the physician must use exer- 
cise to battle the muscle atrophy, joint adhesions, and 
mental stagnation of inactivity, and yet provide rest when 
the disease is active and—at all times—prevent over- 
fatigue. He must sympathize with the patient who has 
prolonged periods of pain, whose bodily strength and 
zeal are sapped by general systemic manifestations, and 
over whom hangs the threat of relapse. Yet, he must 
push him to accomplish the things that can keep him use- 
ful and cheerful. The physician must plan in every pos- 
sible way to reduce pain and disability and yet not 
overmedicate. He must withhold opiates and sometimes 
corticoids and yet enlist the patient’s understanding so 
that he does not change doctors and lose continuity of 
care. These judgments require the wisdom of a Solomon. 

The patient with chronic asthma must be convinced 
that no stone, is left unturned in his diagnosis and treat- 
ment, but his medication must be simple and nontoxic. 
The patient with ulcerative colitis needs pacing to keep 
him active within his limits. He must assume respon- 
sibility while being protected from self-deprecation. Dia- 
betic or nephritic patients require all the ingenuity their 
doctors can muster to overcome the monotony of their 
diets and reconcile themselves to a life of gustatory priva- 
tions. 


Techniques providing continuity and stability of care 
make the difference between success and failure. If, for 
one reason or another, the patient is embarrassed to 
visit his doctor, for. example, contact from other direc- 
tions must prevent a break in treatment. Therefore, if 
a dietitian is helping make the diet as attractive as pos- 
sible, a social worker is in contact with the family, and 
others, such as sometimes the employer, know the im- 
portance of uninterrupted therapy, difficulties can be 
detected and surmounted that otherwise would result in 
relapse. 


While the patient is in the hospital, information from 
the busy family physician and the harrassed relatives is 
augmented by social service, which seeks out family’ 
problems and works toward their solution, exploring the 
home environment and reporting to the treating physi- 
cians. With its help the hospital can maintain the close 
contact with the family that permits thorough under- 
standing of the implications of the disease and starts 
educating the family in the patient’s future care. This 
close contact preserves the family’s love, respect, and 
solicitude for the patient, which must not be allowed 
to wither. Often social service workers help the patient 
work through difficulties that interfere with his coopera- 
tion in the treatment program. For example, a mother 
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Ms usually unable to relax in a hospital environment until 
she is sure that her children are properly cared for or a 
father until he is sure that the financial needs of his family 
are being met. The wisdom and foresight of the founders 
of social service, 50 years ago this year, is shown by an 
increase in its importance as medicine shifts its emphasis 
from acute and emergency disability to long-term illness. 


Community Resources 


Augmenting the sciences by an approach to the spirit- 
ual side of man, the church has the advantage of being 
on the spot with a reservoir of humanity, security, and 
understanding. In the preservation of family and per- 
sonal integrity in the face of misfortune, the clergy oc- 
cupy a position now needed more than ever. They have 
many ways of helping the family hold together despite 
fears, tensions, selfish needs, and guilt feelings. As a 
communication link among the family, the doctors, and 
the patients, the pastor can give perspective and inter- 
pretation. He can add special emphasis to the orders and 
explain the intentions of the treating physician. Promot- 
ing a closer relationship with his church will furnish the 
patient with a support and resource of tremendous value 
when hospital support is removed. Ideally, perhaps, a 
hospital chaplain should be in communication with the 
parish clergyman from the time of admission on and 
_ |he should be making frequent visits to the patient. His 
role is not an aggressive or evangelistic one. He is pres- 
‘ent as a friend and confidant, to help meet the obstacles 
and discouragements of a prolonged treatment program. 
He can report to the hospital physician on many aspects 
of the patient’s position in his own community and of the 
characteristics of that community itself. Then, if he com- 
municates regularly with the patient’s parish, and es- 
pecially if at the time of discharge he sends a circum- 
spect note of interpretation, he can help greatiy to ease 
the patient over the jolt of going home. In the same way, 
the long-term, home-bound patient can be protected 
from loneliness and discouragement. Even those patients 
with no church affiliations can sometimes be helped 
greatly. A classic example is the alcoholic patient who 
is usually in poor communication with his church prior 
to treatment and yet finds a great reservoir of comfort 
in his church when the barriers which kept him from it 
have been removed. 

The cqgmmunity provides other well-known sources 
of support. The visiting nurses bring their kindly minis- 
trations directly into the home. In some areas now, 
arthritis foundations are organizing visiting physical 
therapy and occupational therapy teams to make this kind 
of treatment available outside the hospital. Public-assist- 
ance officials, legal and judicial advisors, employers, co- 

workers in a plant, fellow members in clubs and orders, 
and even probation officers have served as friends and 
guides on some occasions. 
The many familiar organizations made up of people 
with common needs are becoming important factors in 
care during chronic illness. Nothing is more natural than 
for such people to get together and meet their problems 
as a group. The Multiple Sclerosis Society is one example 
of the many organizations that supply both the doctor 
__gpnd the patient with accurate and up-to-date information 
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on the disease and that allow the patients to pool their 
experiences. Paraplegics have wheel-chair dances and 
basketball games. Cerebral palsy patients have games 
and dances together and enjoy their mutual understand- 
ing. Indoor-sports groups get disabled people out of the 
home when possible and give them a chance to meet, 
worry about, and sometimes help each other. Obese 
patients are sharing their miseries as they diet together. 

Fraternal organizations are extremely helpful and usu- 
ally grateful and enthusiastic when asked to assist with 
patient problems. Furnishing a wheel chair, transporting 
patients to ball games and wrestling matches, and numer- 
ous other services of this type are frequently available 
if the doctor will but seek them. 

To meet aggressively the dependency needs of a pa- 
tient an effort is made to set up around him something 
like a board of directors. Just as executives make the 
final decisions and assume final responsibility, so it is 
expected of the patient that he stand on his own feet 
and manage his own destiny. Yet these advisors supply 
him with the counsel, information, and encouragement 
that keep him from giving up and keep him from hasty 
or unwise acts. They protect him from the guilt feelings 
and self-deprecation that might otherwise frustrate him. 
For example, employers are most understanding and 
helpful in fitting a position to the needs of a disabled 
employee if they are approached by a third person, such 
as the physician, and the full problem is described to 
them. If the problem is heart disease, the employer must 
be assured that work will not be harmful or produce 
sudden death. Sometimes even a functional systolic mur- 
mur blocks a man from employment because of misun- 
derstanding. However, when a doctor explains exactly 
what has happened and precisely what the implications 
are and when he quotes leading cardiologists that work 
is beneficial for his patient, the employer becomes re- 
ceptive. He usualiy has trained the employee, has 
learned to depend on his experience, and will take him 
back if possible. 


Patients’ “Spare Resources” 


It is fortunate, since we can replace so few of the 
parts, that the human body carries with it so many spare 
resources. A human body, even when sick, has numerous 
capacities for revision, readjustment, and adaptation. 
Muscles, for example, that are weak and seldom used 
can be strengthened and put to work. New pathways of 
coordination can be developed. The human mind, also, 
has a vast collection of interplaying thought processes 
and emotional drives. It has untapped talents and skills 
to be redirected and great powers for healing its own 
wounds or adapting to special bodily needs. The fact 
that an individual has suffered often provides a wisdom 
and understanding of others not present before. It is this 
that permits members of Alcoholics Anonymous to help 
other alcoholics with such patience, sympathy, and un- 
derstanding. Most truly great achievements, after all, 
are born of suffering. 

This positive side of the ledger is often overlooked 
as a physician skillfully enumerates a patient’s liabilities. 
Alexander Pope was a gnarled midget reportedly con- 
tinuously in pain from tuberculosis of the vertebrae 
(Pott’s disease), with a complicating asthma, but the es- 
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says he wrote painfully—with the seat of chair for a desk 
—have outlasted the efforts of many of his healthier con- 
temporaries. Stephen Vincent Benet was a victim of 
rheumatic heart disease but found his triumph in his 
writing. Beethoven might have left a modern clinic classi- 
fied as a “deaf old man with a bombastic temperament, 
aggravated by senility.” They might well have overlooked 
the fact that from that temperament burst stirring sym- 
phonies. The lives of Franklin Delano Roosevelt and of 
Helen Keller are well-known examples of triumph over 
serious disabilities. 

Perhaps these examples have been of people more 
gifted or more fortunate in their circumstances than are 
the people who make up the forlorn parade passing 
through a large hospital outpatient department. But it 
is their example that is the guide in the treatment of the 
chronically ill. As medicine organizes to meet head-on 
this old medical problem with large new implications, 
we learn from these fortunate few that our unfortunate 
patients carry with them abilities and qualities that have 
not yet been drawn upon. 

The battle to reloosen a joint or restrengthen a muscle 
or to restore hope and inspiration to a discouraged mind 
is a slow one, and treatment must be long-sustained. The 
most brilliant treatment, if sporadic, will probably fail. 
But prolonged, steady, positive encouragement, using 
all the advice, comfort, and help available, can achieve 
tremendous results. 

There is a widely held misconception that the course 
of chronic illness is a placid one, that little happens 
from day to day to the chronically ill patient. Any physi- 
cian who has dealt long with patients with peptic ulcers, 
rheumatoid arthritis, diabetes, hypertension, or alcohol- 
ism knows that the progress of the disease and the course 
of treatment is a stormy one, with many battles to win 
and many frustrations to face. Giving the patient a tech- 
nique for meeting these storms as they arise is the pri- 
mary secret of treatment. 


Need for a Team 


No physician—however devoted—can be available 
at all hours of the day or night. No clergyman—however 
dedicated—can meet all the types of emotional prob- 
lems the patient presents. Furthermore, too close a rela- 
tionship with a single person develops in the patient 
some resentment. He begins to feel that the doctor, or 
minister, or psychiatrist is trying to own him. It is for 
reasons like these that the treatment should depend upon 
a group. The dependency should be spread over several 
people. 

Report of Cases 


€asE 1.—A 16-year-old girl needs more environmental sup- 
port. She has had rheumatoid arthritis for six years. The demands 
of her illness have pried her loose from her immediate family, 
who have given up trying to make home comfortable for her. 
She has few intimate contemporaries because of a nomad exist- 
ence, from home to grandparents to hospital to summer camp. 
Socially and emotionally she has failed to grow. While she has 
received devoted attention from the physicians, psychiatrists, and 
social workers of her hospital, the 50 miles intervening between 
the hospital and her home have limited them in meeting the 
needs of an adolescent. She needs a single, stable environment 
with playmates and lasting friends. In hopes that the schooling, 
social activities, and companionship will facilitate her rehabilita- 
tion, she has been admitted to a hospital for long-term care. 
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Case 2.—Twenty-five years ago, at the time of her widowed 
mother’s death, a young music teacher took to her bed in grief. 
There she remained despite all efforts, until recently when an 
alert physical therapist used piano playing to reinterest her in 
the world. Working with physicians and the cooperation of 
interested relatives and clergy, the therapist succeeded in rebuild- 
ing both muscles and outlook until the patient was able to spend 
several hours out of bed a day and to play the piano with great 
triumph. The patient is proud of her achievements. 

Cast 3.—Two years after divorce, a salesperson found herself 
blocked by legal delays from alimony or other funds to support 
her 9-year-old daughter. She had developed a severe mucous 
colitis, which made it difficult to hold employment. This dilemma 
was met by her physician with a combination of (1) thorough 
diagnosis and institution of remedial measures; (2) an appeal to 
her lawyer, which resulted in stabilization of the legal problem; 
(3) psychiatric evaluation; (4) contact with vocational rehabilita- 
tion, which furnished funds to tide her over the treatment pro- 
gram; (5) environmental manipulation to relieve as many sources 
of strain as possible (for example, in one club she was expected | 
to carry more responsibility than she felt equal to); and (6) con- 
tact with her church and Sunday school for the daughter. Follow- 
ing these alterations, the patient has been able to hold a 
responsible position for two years. 


Summary 


When environmental factors are overlooked or per- 
mitted to deteriorate, the patient becomes insecure. 
Every doctor is familiar with the patient who dares not 
leave the security of the hospital and face reality of the 
world outside. It is only when this patient is supplied 
with help from the community, a trusted physician, and 
loyal friends and relatives that he is willing to make the 
move. Otherwise, it is well known, he finds innumerable 
reasons for delaying his departure or he harrasses his 
physician with constant anxieties. He makes demands 
upon his family that, fond as they are, they cannot meet. 

Therefore, invalidism or abnormal dependency should 
be treated at its source by anticipating the patient’s large 
needs for dependence as a usual characteristic of the ill- 
ness and supplying the supports that he craves, while 
at the same time finding and fostering the new strengths 
within him, which must eventually bear his entire weight. 
Preparation for the return to the combat of life might be 
planned somewhat along the lines of General Patton’s 
precept: “Training should be so vigorous that combat 
seems easy.” 


DeGoesbriand Memorial Hospital, Burlington, Vt. 


Banting’s Devotion to His Work.—Here is a letter from Dr. 

Banting written in 1931, three years before he was knighted, in 

which he shunned a luncheon in Philadelphia in his honor. This 

illustrates so well his devotion to his work although ten years 

had passed since his experiments with insulin. I quote it verbatim. 
May 26, 1931 

Dear Dr. Joslin: 

It will be impossible for me to be present. You know yourself 
that it is silly to leave work in the laboratory for the purpose of 
attending a luncheon where one’s only value is in satisfying the 
curiosity of the onlooker. I have not the time nor the inclination 
to prepare a suitable speech, and therefore the only function 
of my presence is to satisfy the morbid curiosity of the crowd. 
1 have been taken away from my work so much recently that 
it is piled up and I am determined that I will not leave the 
laboratory for some months to come. I hope that you will under- 
stand and that you will forgive my seeming ingratitude. 

Sincerely yours, 

F. G. Banting, M.D. 
E. P. Joslin, M.D., Diabetes for the Diabetics: Ninth Banting 
Memorial Lecture of the British Diabetic Association, Diabetes, 
March-April, 1956. 
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CLINICAL EFFECTS OF AZAPETINE (ILIDAR) ON PERIPHERAL 
ARTERIAL DISEASE 


J. Manly Stallworth, M.D. 


and 
Joseph V. Jeffords, M.D., Charleston, S. C. 


A new dibenzazepine derivative has recently been in- 
troduced as a clinically effective adrenergic blocking 
drug for use in the treatment of patients with peripheral 
vascular diseases. This paper is a report on the experi- 
ences noted in the use of this drug in its varied forms 
at the vascular clinic of the Medical College of South 
Carolina. 

Azapetine (Ilidar) was first described by Wenner °' as 
Ro. 2-3248, a dibenzazepine derivative with potent anti- 
epinephrine properties. A combination adrenolytic and 
sympatholytic action of this drug was reported by Ran- 
dall and Smith.? The absence of spasmolytic properties 
of azapetine on acetylcholine-induced and histamine-in- 
duced spasm of intestine was also noted by these authors. 
Several investigators have demonstrated the epinephrine- 
reversal property of azapetine.* They have concluded 
that azapetine is one of a group of adrenergic drugs that 
unmask a latent dilator response to circulating epineph- 
rine in skeletal muscle and skin, converting a constrictor 
response to one of vasodilatation. 

Moore * and his co-workers showed a direct vaso- 
dilatation action of azapetine by recording blood flow 
in the denervated limbs of a series of dogs. They also 
noted that the epinephrine-reversal effect of azapetine 
was as effective as tolazoline (Priscoline) and actually 
lasted longer. In most cases azapetine was found to have 
a vasodilator effect on renal circulation, in contrast with 
piperoxan (Benodaine) and tolazoline, and actually 
blocked the renal vasoconstrictor responses to epineph- 
rine and arterenol.* 

Green and Dubose * have very carefully recorded a 
series of clinical uses of this drug, with especial evalua- 
tion of effective dosages, side-reactions, and therapeutic 
potentialities. Because of these demonstrations of effec- 
tive vasodilations and potent adrenergic blocking prop- 
erties as well as its epinephrine-reversal power, azapetine 
was evaluated for use in peripheral vascular disease. It 
was found safe in animal experiments and in clinical uses. 
This paper is a report on the use of azapetine over a 


period of 18 months in persons with peripheral vascular 
disease. 


Methods 
During the 18 months 52 patients with diagnosed pe- 
ripheral arterial disease have been given therapy with 
azapetine while in the Roper Hospital or in the vascular 
clinic. In addition, 10 patients were given azapetine 
intravenously as a therapeutic trial prior to the oral ad- 
ministration of the drug. Thus there were 62 evaluations 


among the 52 patients. In all cases an adequate follow-up 
was obtained. 


From the Department of Surgery, Medical College of South Carolina, 
and the Roper Hospital (Dr. Stallworth). Public Health Service Research 
Fellow of National Heart Institute (Dr. Jeffords). 


¢ Peripheral arterial disease in 52 patients was 
treated with azapetine, given either orally or intra- 
venously. The oral dosage was 75 or 100 mg. per 
day; the intravenous dosage was | mg. of azapetine 
per kilogram of body weight in 250 cc. of saline 
solution injected slowly over a 30-minute period. 

Improvement of circulation in the extremities was 
manifested not only in the alleviation of symptoms 
but also in the results of oscillometric readings, 
skin temperature recordings, and reflex skin tem- 
perature changes after warming and cooling the 
extremities. 

The evidence showed that azapetine is a potent 
arterial vasodilator in vasospastic disease of the 
extremities. Intravenous injection gave immediate 
vascdilation in 7 of 10 patients so tested and is be- 
lieved to afford a test whereby the patient's ability 
to benefit by oral administratiof of azapetine or by 
sympathectomy can be predicted. 


One group of 18 outpatients was given 75 mg. of 
azapetine orally every day. When it was possible, a 
base-line study was done prior to starting therapy. This 
included oscillometric determinations, skin temperature 
recordings, and reflex skin temperature changes after 
warming and cooling the extremities. These patients 
were followed in the clinic at three-week to four-week 
intervals, with subsequent evaluation of result of treat- 
ment on the various dosages of azapetine. These patients 
were also evaluated for symptomatic improvement on _ 
treatment in terms of their presenting complaints. The — 


effectiveness of the drug was recorded on the basis of “~ 


changes in oscillometric determinations, changes in skin 
temperature, and the changes in subjective symptoms. 

A second group, of 31 patients, was seen and evalu- 
ated according to the above-described methods. They 
were started on therapy with 100 mg. of azapetine per 
day given orally in divided doses. They were also fol- 
lowed in the clinic, and an attempt was made to deter- 
mine the usefulness of the drug therapy. 

A third group of patients was seen in the clinic or hos- 
pital, where a diagnosis of peripheral arterial disease was 
made. To estimate the result of therapy with azapetine 
given orally, these patients were given | mg. of azapetine 

2r kilogram of body weight in 250 cc. of saline intrave- 
nously over a 30-minute period as a therapeutic trial. 
During this injection, blood pressures and oscillometric 
readings were taken at frequent intervals. Patients who 
responded well to intravenous administration of azape- 
tine were given oral maintenance doses of 75 and 100 
mg. daily. 

In a fourth group in this series of patients, azapetine 
was given intravenously in the manner described above 
as a therapeutic measure. The patients in this small 
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group were in acute distress from vasospastic disease or 
acute occlusive disease with an associated vasospasm. 
During the administration of this drug, various diag- 
nostic studies were carried out. 

In almost all cases visualization studies of the bulbar 
conjunctival vessels were obtained during the intrave- 
nous administration of azapetine. These were done in 
the manner described by Knisely and Block,’ with a 
Shahan ophthalmoscopic lamp and Leitz binocular dis- 
secting microscope. Studies were made and recorded to 
determine the degree of intravascular sludging associated 
with acute vasospastic states. The extent and duration 
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late the effects of administration of azapetine with the 
effects of sympathectomy. Of the three patients who 
showed good results following sympathectomy, two had 
previously showed good results while given therapy with 
azapetine. Of the three who showed fair response to 
sympathectomy, all had showed identical response while 
taking azapetine; the one with poor response to sympa- 
thectomy also had shown a poor response to therapy with 
azapetine preoperatively. Two patients who had fair 
response to sympathectomy had a substantial decrease 
in claudication following administration of azapetine 
postoperatively. 


Dosage, 

Case Age, Me./ Group 
No, Yr. Diagnosis Day Results No. 
1 52 Thromboangiitis ob- 75 Good 1 

literans (Buerger’s 
disease) 
2 66 Arteriosclerosis and 75 Good 1 
diabetes 
3 60 Arteriosclerosis 75 Good 1 
obliterans 
4 63 Arteriosclerosis and 75 Poor 1 
5 76 Arteriosclerosis and 75 Good 1 
diabetes 
6 40 Thromboangiitis ob- 75 Good 1 
literans 
7 40 Arteriosclerosis 75 Fair 1 
obliterans 
s 65 Aortie aneurysm 75 Fair 1 
9 68 Embolus 75 Good 1 
10 30 Thromboangiitis ob- 75 Good 1 
literans 
11 72 Arteriosclerosis 75 Poor 1 
obliterans; leg 
uleer 
12 47 Traumatic femoral 75 Good 1 
aneurysm 
13 61 Arteriosclerosis 75 Poor 1 
obliterans 
4 66 Arteriosclerosis and 75 Poor 1 
Giabetes 
15 47 Arteriosclerosis and 75 Good 1 
diabetes 
16 78 Arteriosclerosis 75 Poor land3 
obliterans 
17 70 Arteriosclerosis 75 Good land3 
obliterans 
18 78 Arteriosclerosis and 75 Good land 3 
diabetes 
19 20 Raynaud’s disease 100 Poor 2 
with scleroderma 
20 61 Arteriosclerosis 100 Good 2 
obliterans 
21 60 Arteriosclerosis 100 Good 2 
obliterans 
22 55 Postoperative femoral 100 Good 2 
oeclusion 
23 $2 Arterial insufficiency 100 Good 2 
postoperative A. V. 
tula 
24 70 Arteriosclerosis 100 Good 2 
obliterans 
25 66 Arteriosclerosis 100 Poor 2 
obliterans 


Dosage, 

Case Age, Mg./ Group 
No. Yr. Diagnosis Day Results No. 
26 39 Thromboangiitis ob- 100 Good 2 

literans 
27 50 Vasospastic disease 100 Good 2 
28 67 Arteriosclerosis 100 Good 2 
obliterans with 
diabetes 
29 53 Thromboangiitis ob- 100 Fair 2 
literans 
30 50 Arteriosclerosis 150 Good 2 
obliterans 
81 60 Arteriosclerosis 100 Fair 2 
obliter 
32 60 Arterioscleresis 100 Poor 2 
iterans 
33 40 Thromboangiitis ob- 100 Good 2 
literuns 
84 80 Arteriosclerosis 100 Good 2 
obliterans 
35 60 Arteriosclerosis 100 Poor 2 
obliterans 
36 60 Arteriosclerosis 100 Good 2 
obliterans 
37 40 Vasospasm, post- 100 Good 2 
traumatic 
38 50 Embolus, femoral! i00 Good 2 
39 70 Arteriosclerosis 100 Good 2 
obliterans 
40 34 Embolus, femoral 100 Good 2 
tery 
4l 67 Arteriosclerosis 100 Fair 2 
obliterans 
42 60 Arteriosclerosis and 100 Poor 2 
diabetes 
43 20 Raynaud’s.disease 100 Good 2 
44 56 Arteriosclerosis and 100 Good 2and3 
diabetes 
45 25 Raynaud’s disease 100 Good 2and 3 
46 66 Arteriosclerosis 100 Good 2 and 3 
obliterans 
47 50 Arterioselerosis 100 Good 2 and 3 
obliterans 
48 60 Tibial artery embolus 100 Good 2,3, and4 
49 40 Brachial artery em- 100 Good 2and 4 
bolus 
50 75 Arteriosclerosis I. Vv, Poor 3 
obliterans 
51 22 Phiegmasia cerulea Il. Vv. Good 4 
olens 
52 70 Femoral artery em- Poor 4 
bolus 


of direct vasodilatation and its effect on the circulating 
blood was also noted. An attempt was made to localize 
the area of vasodilatation resulting from the administra- 
tion of azapetine. These studies are still in progress. 

The 52 patients used in this report were not selected 
but were given azapetine as it seemed to be clinically in- 
dicated. All of the peripheral vascular diseases studied 
involved primarily the arterial circulation. The number 
of obliterative disorders as opposed to vasospastic dis- 
ease is representative of the proportion seen in the pe- 
ripheral vascular clinic. Grouping according to disease 
state was done at the conclusion of this study. 

Seven patients of the entire group reported were sub- 
jected to sympathectomy. An effort was made to corre- 


The azapetine that was administered orally was in 
the form of 25-mg. tablets of azapetine phosphate. The 
preparation for intravenous use was in S-cc. and 1-ce. 
ampuls of azapetine hydrochloride in the strength of 
10 mg. per cubic centimeter. The results of clinical trials 
on the entire group are shown in the table. 


Results 


In group 1, where a small dosage of azapetine (75 mg. 
daily) was used, there were 18 patients. Of these, 5 were 
classified as showing a poor response to azapetine, 2 
were reported as showing fair responses, and the remain- 
ing 11 patients (61%) showed a good response. In this 
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group there were three cases of vasospastic disease, one 
case of peripheral embolus, one postoperative femoral 
anastomosis following resection of a traumatic femoral 
aneurysm, and one case of occlusion resulting from intact 
aortic ancurysm. The remainder of the cases in this 
group were primarily obliterative disease, six being asso- 
ciated with diabetic states. The result in every case of 
vasospastic disease was good on this low dosage. 

Group 2 (100 mg. daily) consisted of 31 patients fol- 
lowed in the clinic for 6 to 12 months. In this group it 
- was found that only five patients responded poorly to 
therapy with azapetine. One of these patients had Ray- 
naud’s disease associated with a far-advanced sclero- 
derma that had progressed to the occlusive state, pro- 
ducing digital gangrene at the time the therapy with 
azapetine was initiated. The remainder of the five pa- 
tients had advanced arteriosclerotic obliterative disease. 
In addition one patient in group 2 had a compromised 
arterial circulation on the basis of operative removal of 
a traumatic arterial aneurysm, two had femoral artery 
emboli, one had an acute brachial artery embolus, and 
another had an acute tibial artery embolus. There were 
seven cases of pure vasospastic disease. All of these 
varied conditions as well as the remaining occlusive dis- 
eases (14) responded well to azapetine in larger (100 mg. 
daily) orally given doses. , 

In group 3 there were nine patients who were given a 
diagnostic trial of intravenously administered azapetine. 
Of the nine, three patients presented no change in the 
amplitude of oscillometric recordings.. Two of the three 
were given azapetine orally and have been followed for 
periods of six and four months respectively. One patient 
with arteriosclerosis obliterans had a fair result with 
noticeable symptomatic relief of claudication in spite 
of no change in subsequent oscillometric determinations. 
The other patient, whose condition was complicated by 
diabetes mellitus, did not respond to azapetine given 
orally, and an amputation below the knee was performed 
for gangrene of the foot. The third patient, who was given 
a diagnostic trial of therapy with azapetine and re- 
sponded with unfavorable oscillometric amplitudes, pre- 
sented a rapid hypotension after receiving 26 mg. of 
azapetine in the standard dilution. The blood pressure 
dropped from 170/100 to 112/70 mm. Hg but rose 
again to normal after administration of the solution was 

discontinued. This was the only patient in the whole 
group using orally or intravenously administered azape- 
tine who presented a significant hypotension. In every 
other case in this group a recordable oscillometric 
response to azapetine given intravenously was noted, 
and at later dates either the patients noted symptomatic 
improvement or oscillometric readings were improved 
after azapetine was administered orally. 

In group 4, the last group of patients, azapetine was 
given intravenously to four patients who were in the acute 
phase of peripheral vascular disorders. Two cases of 
peripheral emboli were treated, with good clinical re- 
sponse. The skin temperature of the involved limb in- 
creased and pain decreased after use of azapetine. These 
two patients were placed on therapy with orally adminis- 
tered azapetine subsequently, with later oscillometric 
readings and skin temperatures equaling those of the 
uninvolved extremity. 
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Probably the most impressive case in the entire series 
was that of a third patient, with phlegmasia cerulea 
dolens. This 22-year-old white woman was admitted to 
Roper Hospital with a pulmonary embolus following an 
acute thrombophlebitis. The patient had previously been 
given anticoagulants, and the prothrombin activity was 
reported as 9% of normal. Because of associated vaso- © 
spasm there were no palpable pulses in either lower ex- 
tremity, and the involved leg was cyanotic and cold. 
Intravenously administered azapetine produced a return 
of normal color to the involved extremity temporarily, 
and following the use of this drug pulses became palpable 
in the opposite extremity. Marked changes were noted 
in the arterioles and arteries in the conjunctival vessels, 
which appeared to indicate an attempt to reestablish a 
more normal circulation throughout the body. 

The results in the remaining patient to whom azape- 
tine was given intravenously as a therapeutic measure are 
difficult to evaluate. This patient was admitted with a 
history of a painful cold foot of approximately 24 hours’ 
duration. On physical examination the patient was noted 
to have hypertension and auricular fibrillation. She had 
known cardiac disease and was maintained on therapy 
with digitalis. In an attempt to encourage collateral cir- 
culation in the involved extremity, azapetine was given 
intravenously immediately after admission in a dosage of 
1 mg. per kilogram of body weight in 250 cc. of distilled 
water over a period of 30. minutes. Blood pressures were 
checked every five minutes during administration. No 
change in oscillometric amplitudes was noted. The blood 
pressure was noted to drop from 220/94 to 170 mm. Hg 
systolic at the onset of therapy. The blood pressure was 
stabilized at 170 mm. Hg systolic at the conclusion of 
the intravenous infusion. The patient died 45 minutes 


. later without a clinically demonstrable cause of death. 


Autopsy was not permitted. Aithough it is impossible to 
show any direct possible harmful effect of azapetine in 
this case, these facts are reported for further evaluation 
when more clinical data become available. 


Comment 


Although the dosage schedules were varied and in 
some cases preparations were administered intrave- 
nously, it should be noted that ut 11 cases of vasospastic 
types of peripheral vascular disease there was only one 
poor result in the use of azapetine to relieve vasospasm. 
This one case was a far-advanced scleroderma with vas- 
cular changes which had actually reached the oblitera- 
tive stage, with gangrene and ulceration. This good 
result in 91% of patients with pure vasospastic diseases 
is compatible with the 70% effectiveness reported by 
Green and Dubois. All of our results are recorded as 
based on objective clinical findings, such as increased 
warmth of extremities, return of pulsation, relief of pain, 
and increased oscillometric amplitudes. In most of these 
cases azapetine was given as the only medicament. We 
believe that it is safe to class azapetine among those 
vasodilators that are highly effective in vasospastic dis- 
eases. It has also been noted that in specific cases azape- 
tine given intravenously can be effective in patients with 
acute vascular spasm. This use is thought to be especially 
valuable for patients on anticoagulant therapy in whom 
sympathetic blocks are to be avoided. It appears that, in 
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most vasospastic diseases treated with orally adminis- 
tered azapetine, 75 mg. daily may be an adequate dos- 
age, although higher drug intakes are well tolerated. In 
this group of patients the drug was slightly more effective 
in increased dosage. 

An adequate follow-up on 30 patients with arterio- 
sclerosis obliterans has been recorded. Eighteen patients 
are recorded as showing a good clinical response to 
therapy with azapetine. Three patients are classified as 
showing a fair response, and there were nine failures. 
One-half of the patients having a poor response were 
given only 75 mg. daily. Since there were almost twice 
as many given the increased dosage with the same 
number of failures, it would appear that the larger dos- 
age is the more effective. It appears obvious from these 
results that in most obliterative vascular diseases there 
is a prominent element of vasospasm. For many of these 
patients who had favorable response to therapy with 
azapetine there was a noticeable rise in amplitude of the 
oscillometric recordings. All of the patients whose results 
are tabulated as good experienced relief or amelioration 
of claudication, healing of ulcers, increased exercise tol- 
erance, and in many cases warming of the affected ex- 
tremity. The two most marked idiosyncrasies to the 
drug were also noted in this group of patients. There- 
fore, in increasing the dosage or administering azapetine 
intravenously in patients with advanced arteriosclerotic 
changes, it is necessary to exercise caution in guarding 
against hypotensive episodes. Because of this factor we 
believe that the smallest effective dosage of this drug 
should be used in oral or parenteral therapy. 

The administration of azapetine intravenously as a 
diagnostic test proved satisfactory in the limited number 
of cases tested. In 10 cases in which this test was used 
7 patients demonstrated an immediate response in oscil- 
lometric amplitude improvements. All of these patients 
showed a continued improvement in peripheral circula- 
tion clinically while being maintained on therapy with 

_azapetine. One patient who had no oscillometric changes 
~ or immediate warming on receiving azapetine intrave- 
nously later experienced relief of pain and warming of 
the extremity on oral administration of azapetine. These 
symptoms of pain and coldness recurred when therapy 


with azapetine was discontinued. One patient had no | 


noticeable clinical response to azapetine administered 
orally, and the remaining patient suffered such a severe 
hypotensive episode while receiving azapetine intrave- 
nously that the medicament was not given orally. 


Summary 


Azapetine appears to be a very potent vasodilator, with 
a high degree of effectiveness in purely vasospastic pe- 
ripheral circulatory disorders. It is also a useful adjunct 
in the treatment of the vasospastic element in arterio- 
sclerotic obliterative disease. Azapetine administered 
intravenously is effective as a therapeutic measure in spe- 
cific instances of acute vasospastic diseases. The imme- 
diate oscillometric readings and clinical reaction to diag- 
nostic tests with azapetine intravenously may help in de- 
termining whether patients are hypersensitive to or have 
conditions refractive to orally administered azapetine. 
In this series of patients studied, one death occurred that 
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cannot be directly attributed to the use of azapetine but 

that followed shortly after its administration. The pattern 

of response to azapetine administered orally or intrave- 

nously correlated closely with the clinical response fol- 

lowing sympathectomy in the same group of patients. 
86 Hasell St. (Dr. Stallworth). 
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Treatment of Tuberculous Meningitis——The modern treatment 
of tuberculous meningitis is much less exhausting for the patient 
and much simpler for the physician. The most important drug 
is isoniazid. It is usually given by mouth in doses of 10 to 
20 mg./kg. body weight daily for six months. It may be given 
intravenously if the patient is in a coma or is persistently vomit- 
ing. It is not necessary to inject it intrathecally, as satisfactory 
concentrations of isoniazid are found in the cerebrospinal fluid 
after oral administration. The drug is almost non-toxic, but 
occasionally may cause acute confusion or haemorrhagic mani- 
festations. These usually disappear on stopping the drug for a 
day or two and it may be necessary to resume it with a smaller 
dosage. I have not encountered this complication in any of 
our cases. The second most important drug is streptomycin. It 
is given intramuscularly (40 mg./kg. body weight daily) for six 
months. We give intrathecal injections to all our patients during 
the first two months of treatment (minimum of 25 injections) 
but some no longer use intrathecal treatment. We believe that 
there is evidence that intrathecal treatment gives a higher sur- 
vival rate and that without it unnecessary deaths will occur in 
the first fortnight of treatment. Nevertheless, there is no doubt! 
that since isoniazid became available much less intrathecal treat- 
ment has become necessary. It is wise to combine isoniazid with 
streptomycin, partly to enhance the therapeutic effect and partly’ 
to avoid the development of drug resistance. For the same 
reason many still use oral PAS as well (0.5 g./kg. body weight 
daily), although this may not be essential. Cortisone is used by, 
some workers as an adjuvant. There is no convincing evidence, 
as yet, that it is beneficial. The clinical course of the disease 
under treatment is usually uneventful if the patient was con- 
scious on admission. After three or four weeks the children 
have no abnormal symptoms and present no abnormal signs. 
They are up and about in the ward, go for walks, and watch 
television. Considerable difficuities, however, may arise in treat- 
ment, especially in cases diagnosed late. It must-be. émphasized 
therefore that the treatment ‘is highly specialized, and that 
hospital treatment is essential for all cases. Furthermore, the 
best results can only be expected at the largest centres, where 
considerable experience has been acquired.—John Lorber, M.D., 
M.R.C.P., Tuberculous Meningitis, The Practitioner, February, 
1956. 
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MYLERAN THERAPY IN MALIGNANT NEOPLASTIC DISEASE 


USE OF 1,4-DIMETHANESULFONYLOXYBUTANE WITH EMPHASIS ON CHRONIC GRANULOCYTIC LEUKEMIA 
George A. Hyman, M.D. 
and 


Alfred Gellhorn, M.D., New York 


In a systematic investigation of cross linking, alkylat- 
ing agents initiated by Haddow and his associates, Tim- 
mis synthesized a series of sulfonic acid esters for bio- 
logical testing. 1,4-Dimethanesulfonyloxybutane, also 
known as GT 41 and Myleran, was shown by Haddow 
and Timmis to have an inhibitory effect on the growth 
of the Walker rat carcinoma 256 together with a depres- 
sive action particularly on myelopoiesis in rat and man.* 
The apparent greater cytotoxic effect on the granulo- 
cytic series led to its trial in chronic granulocytic (mye- 
loid) leukemia. In 1953 Galton summarized the clinical 
experience during the preceding two years at the Royal 
Cancer Hospital.* The favorable results that he obtained 
led to other evatuations in Great Britain and in the 
United States. The present report summarizes the thera- 
peutic response to this agent in 21 patients with chronic 
granulocytic leukemia who have been treated at the 
Francis Delafield Hospital and the Columbia-Presby- 
terian Medical Center in the past four years. A variety 
of treatment schedules has been explored from which a 
regimen has emerged that seems both safe and effective. 
Results of treatment in 20 additional patients with a num- 
ber of neoplastic diseases are also summarized. 


Material and Results for Leukemia Patients 


Essential data on the 21 patients treated with Myleran 
are presented in table 1. No patient was selected for 
therapy unless significant symptoms resulting from the 
blood dyscrasia were present. The sex distribution in- 
cluded 12 men and 9 women whose average age was 45 
years. Twenty months was the mean time period between 
the known onset of disease and the inception of Myleran 
therapy. As can be seen in table 1, nine of the patients 
had had previous radiotherapy to the spleen, radiophos- 
phorus (P**), or chemotherapy with triethylene mela- 
mine or urethan (Urethane). Quantitative data on 
changes in the spleen size, a qualitative evaluation of 
the response, the duration of the remission, and com- 
ments on the dosage regimen employed are also given 
in table 1. Table 2 presents details of the peripheral 
blood cell counts before and after therapy, the specific 
dosage schedule employed, the total amount of drug 
given, and, for ease of correlation, a repetition of the 
response. The responses are defined as follows: Excel- 
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© Chronic granulocytic leukemia in 21 patients was 
treated with Myleran. Significant remissions for 
periods up to 48 months were obtained in 17 pa- 
tients, with restoration of the total white blood ceil 
count to normal figures, improvement in the hemo- 
globin concentration, and disappearance of spleno- 
megaly in 9 patients. Eight patients, however, showed 
less complete remissions in that maintenance ther- 
apy was required, and four patients with subacute 
or chronic forms of the disease were not helped. 

Myleran was also administered to 20 patients 
with various neoplastic diseases, but without effect. 
The usefulness of Myleran appeared to be limited to 
chronic granulocytic leukemia. Overdosage causes 
depression of the bone marrow, especially of plate- 
let formation. Treatment with Myleran must be 
regulated with constant reference to the patient's 
hematological status, The recommended dosage on 
the basis of the foregoing observations is 10 mg. 
daily until the leukocyte count falls to 25% of its 
initial level; treatment is then suspended until the 
fall ceases and can be resumed later, if necessary, 
for a few doses until normal counts are reached. In 
some patients daily maintenance therapy with 2 to 
4 mg. may be necessary. 


lent indicates reversion of complete hemogram to nor- 
mal, disappearance of splenomegaly and/or lymph- 
adenopathy, and freedom from symptoms, all achieved 
by administration of single course of the drug and then 
discontinuation of all therapy. Good indicates reversion 


of hemogram to normal, persistence of some spleno- 
megaly and/or lymphadenopathy, and freedom from 


symptoms; continuous drug administration may be re- 
quired. Partial indicates reversion of leukocyte count to 


_ normal but failure of spontaneous correction of anemia, 


persistence of spleriomegaly, and incomplete subjective 
improvement; continuous drug administration may be 
required. None indicates no effect. 


Brief case summaries will be presented to illustrate 
successful management of chronic granulocytic leukemia 
with Myleran with finite courses (cases 16, 15, and 1) 
and the need for maintenance therapy to produce a re- 
missica with the drug (cases 2 and 3). 


Report of Cases 


Case 16.—A 55-year-old female was first found to have 
asymptomatic leukocytosis in May, 1951. No treatment was 
advised. The patient continued well until November, 1953, when 
symptoms of weakness, ankle edema, and malaise developed. 
At this time the leukocyte count was 225,000 per cubic milli- 
meter and the hemoglobin level, 10 gm. per 100 cc. The spleen 
was palpable 3 cm. below the left costal margin. She was given 
10 mg. of Myleran daily for 15 days. Therapy was discontinued 
shortly after the leukocyte count fell to 100,000 per cubic 
millimeter. The leukocyte count continued to fall until it reached 
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11,300 per cubic millimeter, at which time the hemoglobin level 
was 14.4 gm. per 100 cc. and the spleen was no longer palpable 
(fig. 1). The patient then remained asymptomatic, although in 
December, 1954, one year after therapy, the hemoglobin level 
had fallen to 11 gm. per 100 cc. and the leukocyte count had 
risen to 50,000 per cubic millimeter. In May, 1955, she returned 
with the same symptoms as she had had in 1953: a leukocyte 
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count of 148,000 per cubic millimeter with 8% blasts and 24% 
myelocytes and a hemoglobin level of 10.1 gm. per 100 cc. but 
no splenomegaly. She was treated with daily doses of 10 mg. 
of Myleran during May, 1955, and received a total of 180 mg. 
Since the patient’s prior response to Myleran was known, it 
was felt safe to estimate the total course necessary, and the 
therapy was discontinued when the leukocyte count had fallen 


TABLE 1.—Data on Twenty-One Patients with Chronic Granulocytic Leukemia Treated with Myleran 


On-et Previous Therapy 
to 
Myleran Radio- 
Case Therapy, therapy Chemo- 
No. Age Sex Mo. and P82 therapy 
_ 56 M 36 None None 
$2 F s None None 
30 M 10 None None 
61 F 2 None None 
36 M 24 None None 
33 F 10 None None 
27 M 72 None None 
57 M None None 
55 F 24 None Triethylene 
melamine, 
urethan 
therapy 
therapy 
55 M 16 Radio- None 
therapy 
30 M 16 Radio- None 
therapy 
ps2 
50 F 18 pes None 
55 F 30 None None 
43 M 6 Radio- Triethylene 
therapy melamine 
50 M 7 None None 
32 M 34 ps2 None 
M 26 ps2 None 


Duration 
Spleen, Cm. of 


Remis- 
Before After sion, Mairte- 
Myleran Myleran Response Mo. nance Remarks 
6 7 Good 4 No Moderate resistance 
2 4 Good 12 
4 Felt Excellent 13 
12 2 Good Yes Moderate res'stance 
iT) 3 Good 4 No Moderate resistance 
8 3 Wood 3 No Moderate resistance, 
2 courses 
felt 
8 Not Excellent 8 No 2 courses 
felt 
4 ox None Nore No Died, inadequate 
6 1-2 Good 14 No Died 
3 P Partial 2 No Died, 1 course inade- 
quate 
ats Exeellent 7 No Moderate resistance 
Huge 19 Good 48 No Moderate resistance 
2 3 Partial 8 Yes Died 
ll Not Excellent 16 Ne 2 courses 
felt 
3 Not Excellent 17 No 2 courses 
felt 
3 15 Partial 4 (Ist) No Died, moderate re- 
sistance 
Not Not Excellent 3 Yes 1 course 
felt felt 
5 oa Excellent 14 No Moderate resistance 
felt 
5 Not Excellent M4 Yes RAGES 
felt 
Not Good 10 
felt 


Tas_e 2.—Laboratory Data and Dosage Sch2dules for Twenty-One Patients with Chronic Granulocytic Leukemia 


Leukocyte Count, Piatelet Count, First Course Repeated 
Thousands per Hemoglobin Level, Thousands per Course 
Cu, Min. Gm. per 100 Ce. Cu. Mm, Total Dura- and Total 

Case Dose, Dose, tion, Dose, 

No. High Low Low High Low High Mg. Days Mz. Days Meg. Response 
419 4.9 5.9 13.5 260 7 380 Giood 
NEES NE re 177 7.6 &.8 11.5 295 776 10 6 60 6 $74 Good 
311 3.2 13.8 26 230 10 120 2 281 Excellent 
223 5.0 8.9 16 179 10 10 100 10 671 Good 
ET 470 19.5 10 14.8 330 560 236 23 430 Good 
383 8.5 8.2 12.5 109 514 10 185 30 178 Good 
291 7.0 7.7 13.4 95 288 126 15 681 Excellent 
hol 5.7 8.3 15.7 47 262 160 13 250 Excellent 
195 75.7 58 9.8 20 60 2 10 20 10 “ne None 

343 10.6 5 15.7 424 902 8 10 10 Good 

236 8.2 3.7 9.9 50 8 9 72 9 80 Partial 

Sa ee 863 9.3 6.9 13,2 128 878 10 22 220 22 244 Excellent 

495 7.1 16.7 120 640 8 7 56 7 1,582 Good 

225 7.9 8.3 16.9 99 972 10 10 100 10 Partial 

266 6.0 8.8 14.1 125 364 10 17 170 21 310 Exeellent 

2°6 11.3 9.4 14.7 134 G80 10 15 150 15 180 Excellent 

433 14.8 4.2 12.5 43 976 8 12 96 12 1,208 Partial 

121 7.6 11.2 13.6 Slight Adequate 6 10 60 10 258 Excellent 

decrease 

217 3.5 9.5 14 255 270 140 882 Excelient 

131 7.8 11 14.3 Slight Adequate 10 14 200 24 380 Excellent 

decrease 6 1 
OF catcanas<ianueesdee 182 8.1 10.5 M4 Slight Slight 10 10 100 10 06 Good 


decrease increase 


‘ 


to 20,000 per cubic millimeter. Her present leukocyte count, 
five months after completion of the second course of therapy, 
is 12,600 per cubic millimeter with a normal differential and 
a hemoglobin level of 11.3 gm. per 100 cc. During this entire 
period of therapy she has been active; hospitalization was never 
required. 


1984 


Fig. 1.—Course of therapy of patient with chronic granulocytic leukemia 
illustrating effect of short course of Myleran therapy followed by pro- 
longed remission of 18 months. Shaded area represents time lapse between 
diagnosis of disease in 1951 and start of therapy in 1953 (case 16). 


Case 15.—A 50-year-old female was found to have an 
asymptomatic leukocytosis in October, 1947, five years prior to 
onset of symptoms of malaise, weakness, and peripheral edema. 
At the time of initial therapy with P®? she had a hemoglobin 
level of 11 gm. per 100 cc. and leukocyte count of 200,000 per 
cubic millimeter and her spleen was palpable 13 cm. below the 
left costal margin. Eight millicuries of P®* was administered in 
divided weekly doses over a period of five weeks, which led to 
a complete remission of the patient’s disease for 16 months 
(fig. 2). 

In April, 1954, when her symptoms returned, the leukocyte 
count was 260,000 per cubic millimeter, hemoglobin level 10 gm. 
per 100 cc., and spleen palpable 15 cm. below the left costal 
margin. She was given a course of 170 mg. of Myleran, 10 mg. 
daily, over a period of three weeks with a brief (five-day) respite 
in order to follow the falling leukocyte count. Therapy was 
discontinued when the leukocyte count reached 75,000 per cubic 
millimeter. The patient's condition stabilized for four months 
with a hemoglobin level of approximately 12 gm. per 100 cc. 
and leukocyte count in the range of 30,000 to 50,000 per cubic 
millimeter. When the leukocyte count commenced to rise and 
reached 110,000 per cubic millimeter, it was felt that an in- 
adequate course of the drug had been given and an additional 
course of 240 mg. in daily doses of 10 mg. each was -adminis- 
tered. The patient’s leukocyte count fell to 8,000 per cubic 
millimeter, and the hemoglebin level rose to 14 gm. per 100 cc. 
The spleen was no longer palpable, and she remained entirely 
well until a gradual recurrence of her symptoms developed one 


MYLERAN THERAPY—HYMAN AND GELLHORN 


J.A.M.A., June 30, 1955 


year later, associated with a return of her mild anemia and a 
leukocyte count of 105,000 per cubic millimeter with 17% 
myelocytes. This led to a third course of Myleran therapy. The 
patient received a total of 140 mg. of Myleran, 10 mg. daily, 
with a return of her peripheral blood cell count to normal and 
a decrease in spleen size from 6 to 2 cm. It is too early at this 
time to estimate the completeness of her response to the last 
course of therapy. 


These two cases represent patients who responded 
well to short courses of Myleran therapy with long 
remissions persisting up to 17 months and with treatment 
administered completely on an outpatient basis. 


Case 1.—A 54-year-old female had the onset of symptoms 
two years prior to therapy. On admission she was found to 
have a hemoglobin level of 5.9 gm. per 100 cc. and a leukocyte 
count of 419,000 per cubic millimeter with 25% myelocytes and 
promyelocytes and 6% blasts. She was given four transfusions 
and then started on Myleran therapy, receiving 10 mg. daily 


_ for 14 days. Because the leukocyte count remained in the range 


of 200,000 to 300,000 per cubic millimeter, the dosage was 
increased to 20 mg. daily for a period of 12 days and dis- 
continued when the leukocyte count reached 60,000. The leuko- 
cyte count continued to fall to a level of 5,000 per cubic milli- 
meter; hemoglobin level gradually rose; and, at present, four 
months after therapy, the hemoglobin level is 13.5 gm. per 
100 cc. and the leukocyte count, 17,000 per cubic millimeter with 
an almost normai differential. The platelet count is now 300,000 


Fig. 2.—Course of therapy of patient with chronic granulocytic leukemia 
illustrating comparison between effective courses of radiophosphorus and 
Myleran therapy. Shaded area represents time lapse (case 15). 


per cubic millimeter, having fallen from a peak of 780,000, 
and the spleen has receded from 7 to 2 cm. below the left costal 
margin (fig. 3). 


This patient represents a case of chronic granulocytic 
leukemia more refractory than the previous two cases, 
but one in which there was a good response when the 
Myleran dosage was increased to the level required. 
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Case 2.—A 56-year-old male noted palpitations for three 
years prior to treatment, an 18-lb. (8.2-kg.) weight loss during 
the year prior to treatment, and ankle edema for one month. 
When first seen, he had a hemoglobin level of 9.7 gm. per 
100 cc., a leukocyte count of 177,000 per cubic millimeter with 
18% myelocytes, 10% blasts, and 7 nucleated red blood cells 
per 100 white blood cells. The spleen was enlarged 12 cm., and 
the liver 8 cm., below the costal margin. He received 10 mg. 
of Myleran daily for six days, and therapy was discontinued 
when the leukocyte count fell to 75,000 per cubic millimeter. 


Fig. 3.—Course of therapy of patient with chronic granulocytic leukemia 
who had more refractory case of chronic granulocytic leukemia and 
responded to an increased dose of Myleran (case 1). 


Leukocyte count continued to fall to 11,000 per cubic millimeter, 
stabilized briefly, and then rose again to 99,000. The patient 
was then given two courses of therapy with 6 mg. of Myleran 
daily for 14 days, with a fall in leukocyte count to 7,600 per 
cubic millimeter but a persistence in splenomegaly (8 cm.). 
Maintenance therapy with 2 mg. daily for eight weeks effectively 
maintained the leukocyte count in the normal range. Three 
months later, due to leukocytosis and falling hemoglobin level, 
the patient was placed cn maintenance therapy varying from 
4 to 8 mg. three times a week with a reduction in leukocyte 
count to 17,900 from 50,000 per cubic millimeter and rise in 
hemoglobin level to 10.5 gm. per 100 cc. (fig. 4). The spleen 
remains palpable approximately 8 cm. below the. left costal 
margin, and the patient remains at work completely asympto- 
matic six months after the last course of therapy was instituted. 


Case 2 represents a good response in a moderately 
resistant condition, with an incomplete return to normal 
in hemoglobin values and spleen size. This case also 
illustrates the use of small maintenance doses as a re- 
quirement for effective management with Myleran ther- 
apy. The patient also has been treated entirely as as out- 
patient. 

CasrE 3.—A 32-year-old female first noted a lump in her 
abdomen eight months prior to treatment, although spleno- 
megaly had been known to her physician for 14 years. On 
admission to the hospital her hemoglobin level was 8 gm. per 
100 cc., leukocyte count 193,000 per cubic millimeter, with a 
considerable left shift in granulocytes including 21% myelocytes, 
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5% promyelocytes, 3% blasts, and a platelet count of 230,000 
per cubic millimeter. The spleen was palpable 4 cm. below the 
left costal margin. She was given 10 mg. of Myleran daily for 
12 days, with a fall in leukocyte count to 45,000 per cubic 
millimeter. Myleran therapy was then reinstituted in doses of 
between 2 and 5 mg. daily for the next 30 days, after which 
the leukocyte count fell to approximately 14,000 per cubic 
millimeter and the hemoglobin level rose to 13 gm. per 100 cc. 
She was placed on maintenance therapy of 2 mg. for five days 
in each week. The patient failed to keep her clinic appointment 
and continued this dosage for a period of i130 days. When seen 
in clinic she was found to have purpuric lesions on the legs, 
bruised easily, and had a leukocyte count of 3,200 per cubic 
millimeter and a platelet count of 26,000 per cubic millimeter. 
Myleran therapy was stopped and she was maintained on corti- 
sone therapy for two weeks. When the bruises cleared, cortisone 
therapy was stopped. She has been in excellent health for the 
succeeding nine-month period and at present has a leukocyte 
count of 8,600 per cubic millimeter, a platelet count of 67,000 
per cubic millimeter, and a hemoglobin level of 13.8 gm. per 
100 cc. The spleen is no longer palpable, and she is completely 


asymptomatic (fig. 5). ‘ 

This case presents several interesting findings. 1. It 
demonstrated a toxic effect of overdosage with Myleran 
leading to thrombopenia, which fortunately was not 
associated with severe clinical symptoms and was spon- 
taneously reversible. This was the only instance of 
hematological toxicity reaction in our series but empha- 
sizes the necessity for regular follow-up of such patients 
with careful control of the hemogram. 2. It showed the 
benefit of maintenance therapy, which may not be neces- 
sary indefinitely. 3. It also showed the value to be derived 
from inducing a complete remission, by returning the 
leukocyte count to the normal range between 6,000 
and 10,000 per cubic millimeter and hemoglobin level 
to a range of 12 to 14 gm. per 100 cc., in that in this 
patient a prolonged remission, of 17 months to date, 
has been achieved. 


Effect on Other Neoplastic Diseases 


Twenty patients with a variety of neoplastic diseases 
were treated with Myleran. There were four cases of 
plasma cell (multiple) myeloma, three of reticulum cell 
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Fig. 4.—Course of therapy of patient with chronic granulocytic leukemia 
requiring small maintenance doses of Myleran for effective management 
(case 2). 


(lymphosarcoma) sarcoma, two of bronchogenic car- 


cinoma, eight of breast carcinoma, one of carcinoma of 
rectum, one of carcinoma of stomach, and one of melan- 
oma (melanosarcoma). In each instance therapy was 
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continued until definite evidence of bone marrow depres- 
sion appeared. In no patient was there evidence of sig- 
nificant modification of the neoplastic process. 

A summary of the cases reported by Wilkinson,* 
Petrakis, Shimkin, and associates,‘ Wintrobe,° Galton,® 
and others,’ the investigators who have submitted the 
largest published series available at this time is shown 
in table 3. Smaller numbers of cases with similar results‘ 
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Fig. §.—Course of therapy of patient with chronic granulocytic leukemia 


illustrating prolonged effective therapy with Myleran, followed by lengthy 
remission (case 3). 


7-86-54 


are not summarized here. Of the 96 cases summarized 
in table 3, 80 patients (or 83% ) obtained remissions, 
lasting from 2 to 48 months. The daily dosage of My- 
leran varied from 2 to 25 mg., with emphasis in later 
cases on smaller doses of about 4 to 6 mg. daily. Our 
percentage of remissions (81%) is quite similar to the 
series of cases summarized in table 3. However, the 
management of the patients in regard to the daily dose, 
maintenance dose, and total dose is different and is 
elaborated on below. 


TaBLe 3.—Daia on Studies with Myleran in Chronic 
Granulocytic Leukemia 


Dura- 

tion of 

Daily Remissions Remis- 
s 


Investigator * Causes Mg No. % Mo” 

Petrakis and others *............. i 2-25 7 64 0-19 
Haut and others %............... 16 4-6 l4 88 2-21 
Gigante and others ™*............. iu 10-20 12 86 0-5 
Pribilla and Stollberg *®.......... 10 2-4 9 9 4-15 
Suarez and others ™.............. 3 4-6 3 100 4-9 
2-25 80 83 0-48 

Delafield-Presbyterian Group...... 21 2-20 17.—Csé8 0-48 


17 2.25 97 88 0-48 


* These studies were published in 1955, with the exception of the 
Petrakis study, which was published in 1954. 


Comment 


The median life expectancy for patients with chronic 
granulocytic leukemia from the onset of symptoms is 
between three and five years. Longer survival periods 
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occur with such frequency, however, that a critical 
evaluation of the true effectiveness of a therapeutic agent 
in prolonging the life of the individual with chronic 
granulocytic leukemia requires a long time and much 
experience. At present it is impossible to state whether 
Myleran is more effective or even as effective as con- 
ventional treatment with splenic radiotherapy or P*’. 


The ease of administration of Myleran, together with its 


inexpensiveness, absence of unpleasant side-reactions to 
the patient, and the results thus far obtained, indicates 
that it is superior to other chemotherapeutic agents now 
available, such as potassium arsenite (Fowler’s) solution, 
urethan, and triethylene melamine. The attributes just 
mentioned, when coupled with the observation that the 
drug may be effective after radiotherapy has failed, 
recommend extensive long-term clinical study of the 
compound to determine its place in the management of 
chronic granulocytic leukemia. 


On the basis of the study here reported certain facts 
emerge that may be useful in further clinical evaluation 
of the compound. The disease process falls into three 
readily recognizable categories with respect to response 
to Myleran therapy. In this series, nine patients were 
sensitive to the drug as manifested by a prompt hema- 
tological and clinical remission after the administration 
of 10 mg. of Myleran daily for 10 to 20 days. The dura- 
tion of treatment was determined by estimating and 
charting the peripheral leukocyte count every second 
or third day. It is suggested the drug be given in a 10-mg. 
daily dose until the leukocyte count reachs 25% of the 


(10 mgs. 00) 
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Fig. 6.—Pattern of leukocyte response to Myleran therapy (10 mg. daily) 
illustrating continued fall to normal values when therapy is stopped after 
leukocyte count has reached 25% of initial level (1, case 1; 2, case 4; 


3, case 12; 4, case 15; and 5, case 16). Shaded area indicates normal 
leukocyte count. 


initial level, generally 25,000 to 50,000 per cubic milli- 
meter, and then discontinued until the fali ceases (fig. 6). 
Therapy may then be resumed for a few doses until 
normal values are reached, if this is necessary. In an oc- 
casional extremely sensitive patient, the fall in leuko- 
cyte count develops rapidly, with a decrease of 50% 
occurring in less than 10 days. In such a case, the therapy 
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should be terminated when the count has been halved. 
It is to be emphasized again that optimal results were 
obtained when the leukocyte count was brought down 
to a normal range of 6,000 to 10,000 per cubic milli- 
meter. In the sensitive group, a remission induced as 
described has lasted, without further treatment, for pe- 
riods up to 18 months. In these patients successful re- 
treatment for exacerbation could usually be achieved 
more readily because approximate dosage requirements 
were known. 


A second group of patients can be characterized as 
having moderately resistant disease. In eight instances 
the peripheral blood cell count failed to reach the desired 
levels after the dosage schedule just described or rose 
again promptly after the cessation of treatment. In these 
patients the daily dose of Myleran was increased to as 
much as 20 mg. until a suitable leukocyte decrease was 
achieved and maintenance dosage varying from 2 to 
6 mg. daily to thrice weekly was employed. In this group 
it was not unusual to observe continued splenomegaly 
and failure of the hemoglobin level to rise above 10 
to 11 gm. per 100 cc. 

The third category includes patients with wholly un- 
responsive disease. In the present study three patients 
with chronic granulocytic leukemia indistinguishable 
from other patients in the series and one patient with 
subacute granulocytic leukemia (case 9) failed to re- 
spond adequately to therapy. The latter experience paral- 
lels that of others and indicates that this disease as well 
as the myeloblastic crisis of chronic granulocytic leu- 
kemia and acute leukemia ® should not be treated with 
Myleran. 


There are two major toxic reactions to Myleran. The 
first and foremost is bone marrow depression primarily 
of the granulocyte and platelet precursors. The drug can 
destroy hematopoietic function, and tnerefore its safe 
usage requires careful observation of the patient, es- 
pecially since the depression may be delayed and has 
followed cessation of therapy by as much as one to three 
weeks. Repeated complete peripheral blood cell counts in 
the therapeutic period during which the leukocyte level 
serves as the indicator of the effect of the compound on 
the leukemic marrow cells is essential, as is discontinu- 
ance of therapy when a distinct granulocyte fall de- 
velops. 

A second hazard of Myleran therapy is hyperuricemia 
with renal damage. The blood uric acid concentration is 
frequently elevated in untreated patients with chronic 
granulocytic leukemia, and levels of more than 10 mg. 
per 100 cc. can occur when there is rapid destruction 
of granulocytes. This becomes particularly hazardous 
when there is even slight dehydration. To avoid this 
potentially lethal complication, patients receiving My- 


leran should be required to force fluids to 3,000 to 4,000 | 


cc. daily providing outputs of more than 2,000 cc. This 
precaution, together with the stepwise administration of 
the drug, which prevents too precipitate a decrease in 
the leukocyte count, will obviate renal shut-down from 
uric acid blockage. | 


MYLERAN THERAPY—HYMAN AND GELLHORN 849 


Summary 


Twenty-one patients with chronic granulocytic leuke- 
mia and 20 patients with other types of neoplasms have 
been treated with Myleran (1,4-dimethanesulfonyloxy- 
butane) during the past four years. In 17 patients, or 
81%, of the group with chronic granulocytic leukemia, 
significant remissions were achieved for periods up to 
48 months. None of the other patients with neoplasm 
responded to Myleran. The objective of the optimal 
dosage schedule that has emerged from this study is to 
bring the leukocyte count to the normal range, together 
with a decrease in visceral infiltrations, decrease in 
thrombocytosis, and a spontaneous rise in the hemo- 
globin level. Myleran has been effective in patients in 
whom radiotherapy has become unsuccessful and is of 
special value in such cases. Determination of whether 
it is superior to radiotherapy and should become the 
treatment of choice in chronic granulocytic leukemia 
will require further experience. Myleran may be used 
for outpatient treatment, but careful follow-up of hema- 
tological values to avoid hematopoietic depression and 
attention to adequate hydration to prevent hyperuricemia 
are mandatory measures. The failure of Myleran to 
modify any neoplastic disease except chronic granulo- 
cytic leukemia suggests that the drug has an unusual 
specificity of action in this blood dyscrasia. The experi- 
ence here summarized compares favorably with that re- 
ported in the literature, thus adding support to the im- 
pression that Myleran is a useful drug in the treatment 
of chronic granulocytic leukemia. 
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TREATMENT OF CHECKREIN SHOULDER BY USE OF 


MANIPULATION 


“Frozen shoulder” is a term of no greater precision 
than “surgical belly,” “Pott’s fracture,” or “back strain.” 
It can be justified as a diagnosis only on the grounds of 
long usage and the fact that the etiology, pathology, and 
treatment of stiff and painful shoulders are subjects that 
have baffled most students who have attacked the prob- 
lem. Even the late Ernest Amory Codman admitted 
discouragement. In 1934 he wrote in his famous book 
on the shoulder, “This is a class of cases which I find it 
difficult to define, difficult to treat, and difficult to explain 
from the point of view of pathology.” * 

Among stiff, painful, or frozen shoulders there is a 
group in which symptoms and signs fall into such a 
standard pattern, and in which rapid return to normal 
function after manipulation and administration of corti- 
sone is so predictable, that a true syndrome can be said 
to exist. For reasons that will be made clear, the term 
checkrein shoulder has been applied to this condition. 
This paper is based on the study and treatment, to date, 
of 50 shoulders in 47 patients and is an extension of two 
previous reports.” 

Definition 


The syndrome as it was first recognized and thereafter 
confirmed is as follows: 1. There is a history, in a middle- 
aged person, of several weeks of disuse of a shoulder, 
disuse that is imposed by pain following a minor 
injury, an episode of inflammation (“bursitis”), or myo- 
cardial infarct; often there is no initiating event or 
episode. 2. There is gradual return of the most commonly 
used lower ranges of shoulder motion during sub- 
sequent months, but there is retention of a painful 
check to the upper ranges of motion. Shaving is difficult, 
combing the hair may be impossible, and reaching to a 
high shelf is done with the other arm. Treatment, as a 
rule, has included massage, procaine (Novocain) block 
of the cervical sympathetic chain, roentgen irradiation, 
orally given cortisone, parenterally given corticotropin 
(ACTH), intramuscularly given iron, vitamins, other 
unspecified “shots,” and osteopathic and chiropractic 
manipulation, usually without relief. 3. There are 
physical findings of a sharp and definite check to passive 
abduction of the humerus on the scapula at 45 degrees 
in the coronal plane, and there is a similar limitation 
of external and internal rotation to about 50% of 
normal. Varying degrees of atrophy of the shoulder 
girdle musculature are present. X-rays may show demin- 
eralization from disuse, and in 16% of cases they show 
calcific deposits in the inner cuff tendons at the greater 
tuberosity of the humerus but otherwise are not remark- 
able. 4. There is a definite, palpable, audible release of 
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¢ Checkrein shoulder is distinguished from other 
types of “frozen shoulder” by a history, in a middle- 
aged person, of disuse that may or may not have 
followea an initiating event, by slow return of joint 
mobility limited to the lower ranges with a painful 
check to the upper ranges of motion, by resistance 
to ordinary treatment, by findings of limited passive 
abduction and rotation, by x-ray findings of demin- 
eralization from disuse with calcification deposits 
in 20%, and by a palpable and audible release of 
resistance during manipulation under anesthesia. 

Of 44 checkrein shoulders so manipulated, 33 
promptly regained a normal range of motion if the 
postmanipulation pain was suppressed by orally 
given cortisone, parenterally given corticotropin, 
and/or locally injected hydrocortisone acetate 
and hyaluronidase. In 11 cases, improvement was 
achieved but some pain or limitation remained. 
Six cases of frozen shoulder that did not satisfy the 
above diagnostic criteria were not improved. Since 
manipulation has in one of these resulted in fracture 
of the anatomic neck of the humerus, it must be 
done with care. 


resistance through an arc of about 20 degrees at cautious 

manipulation with the patient under anesthesia, followed 

by a free range of abduction and external rotation. 
Etiology 

The cause of the syndrome is not clear. There has 
been no association with true arthritis in any patient in 
the series. Major trauma is rarely a factor. Rupture of the 
supraspinatus tendon and other elements of the rotator 
cuff plays no part. McLaughlin and Asherman * found 
no torn cuff associated with a stiff shoulder and no stiff 
shoulder associated with a torn cuff in several hundred 
shoulders operated on for various reasons. When present, 
the initiating episode is a minor injury, a contusion or 
wrench, or an episode of inflammation. Usually the | 
inflammation is nonbacterial, occurring about a calcific “ 
deposit in the rotator cuff; rarely it is bacterial, accom- 
panying an infected hand or arm. In a few cases (8% 
of the present series) symptoms began with a myocardial 
infarction. In 32% there was no initiating episode 
whatever. 

There was no significant variation in distribution 
between male and female patients or right and left 
shoulders in the series. The one factor common to all 
cases is disuse, often, but not invariably, imposed by 
pain. The arm is held to the side until the cause of the 
pain has subsided, usually a matter of weeks rather than 


- days. Thereafter only the lower ranges of shoulder motion 


return. It could be argued that the shoulder joint is 

designed for arboreal rather than biped existence and, 

if man were to swing from tree to tree rather than stand | 
upright with his arm at his side, limitation of motion of | 
the shoulder would be rare or nonexistent. 
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Reflex sympathetic dystrophy of the upper extremity 
has been considered as a possible etiological agent, since 
at times the syndrome is accompanied by stiffness in the 
hand and fingers, edema, and varying degrees of cyanosis 
distal to the elbow. These findings in a few cases in the 
series have seemed to support the diagnosis of “hand- 
shoulder syndrome.” * However, in these cases procaine 
block of the stellate ganglion failed to afford relief and 
prompt cure was effected by manipulation and suppres- 
sion of postmanipulation pain by cortisone. It would 
seem therefore that, when these peripheral manifesta- 
tions occur, reflex sympathetic dystrophy need not be 
involved. The simple sequence of events-—dependency 
and disuse produces edema, and edema in time produces 
stiffness—serves as an adequate explanation. 


As in other poorly understood conditions for which 


treatment has not been very satisfactory, the patient 
has been blamed for his own plight and psychosomatic 
factors have been invoked. It is probable, however, from 
experience with three such patients, that the “periarthritic 
personality” ° can be at least as often a result of the 
painful stiff shoulder as its cause, since psychiatric mani- 
festations apparently disappeared as soon as painless 
normal motion was restored to the restricted shoulders. 
It would seem that human beings could be divided into 
two groups, those who rapidly regain a normal range of 
painless shoulder motion after prolonged immobilization 
and those who do not. The difference in recovery be- 
tween the two groups is obscure, but it is in this dif- 
ference that the soiution to the riddle of the etiology of 
the syndrome lies. 


Pathology 

The anatomic abnormality of frozen shoulder has been 
described by Codman ' and by Moseley ° as consisting of 
adhesions across the subdeltoid bursa, by De Palma’ 
as “extra articular and intracapsular adhesions,” by 
McLaughlin * as contracture of the subscapularis and 
biceps tendons, and by Neviaser ® as adherence of the 
anterior-inferior folds of the joint capsules to each other 
and to the adjacent glenoid and humerus. The studies of 
Neviaser completely explain the syndrome of checkrein 
shoulder. He observed 15 stiff shoulders manipulated 
after surgical exposure of the joint (fig. 1). The con- 
tracted adherent capsule was seen to tear and to strip 
from its attachment to the humerus and glenoid, and the 
principal contracture lay in the anterior-inferior ele- 
ments, including the subscapularis muscle. 

These findings have been confirmed by direct obser- 
vation in one case in the present series. Neviaser 
considered the term adhesive capsulitis more descriptive 

than frozen shoulder, but “capsulitis” implies a process 
' involving the whole capsule, and, since only the anterior 
‘and inferior aspects are involved in a checkrein con- 
tracture, the term checkrein shoulder was adopted. 
Microscopic examination of tissue excised in the one 
case in which open operation and manipulation under 
direct vision was performed disclosed only dense fibro- 
cartilage connective tissue that demonstrated a normal 
vascularity and showed no evidence of any Seni Sie 
change. 
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Treatment 


The generally accepted therapy of frozen shoulder has 
been gradual stretching by active exercise and traction, 
accompanied by heat, roentgen irradiation, or repeated 
procaine infiltration. Such a program is safe and effective 
but may require months and makes great demands on the 
patient’s fortitude. In two patients presenting typical 
checkrein shoulders and refusing manipulation, three and 
seven months, respectively, of daily uncomfortable exer- 
cise up to one hour a day were required to achieve a 
normal range of relatively painless motion. Without 
treatment, disability can persist for months or years or 
can be permanent. McLaughlin * has recommended sur- 
gical division of the subscapularis tendon and inferior- 
anterior joint capsule in refractory cases. 

Manipulation with the patient under anesthesia has 
been almost universally condemned as dangerous and 
futile."° As a rule, pain after manipulation is so severe 
that active motion is difficult or impossible. By the time 
pain has subsided, adhesions and contractures can 
re-form, often with more limitation of motion than before 
manipulation. Early in the present study, two patients 
with stiff, painful shoulders were given relatively large 
doses of corticotropin. Pain was diminished or sup- 


Fig. 1.—Rupture of the checkrein of contracted subscapularis muscle 
and anterior-inferior joint capsule produced by manipulation. 


pressed, but, as expected, the range of motion of the 
shoulders did not increase. In other words, corticotropin 
could not be expected to dissolve the fibroblasts of estab- 
lished scar and contracture. However, it seemed reason- 
able to assume that the pain following the stretching or 
tearing of soft tissues would be suppressed by cortico- 
tropin or cortisone. This has proved to be the case. In no 
case in the present series has medication other than 
codeine been required in the postmanipulation period to 
control pain. 

At first, parenterally given corticotropin was used, but 
in the last 30 cases the following procedure has been 
followed: All patients have been hospitalized, and a 
careful search for established contraindications to corti- 
sone such as recognizable psychoses; active peptic ulcer; 
active tuberculosis, syphilis, or other infections; bleeding 
tendencies; and congestive heart failure or hypertension 
has been carried out. If none is found, the patient is given 
300 mg. of cortisone orally daily in divided doses for 
two days. 

The manipulation is then carried out with the patient 
under light thiopental (Pentothal)—nitrous oxide anes- 
thesia. It is not a procedure to be considered lightly, 
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being fraught with potential danger. The forces involved 
must be applied gently (fig. 24). The patient’s arm 
cannot be used as a lever. The humerus is grasped just 
distal to the axilla, with the operator’s forearm pressing 


Fig. 2.—A, the wrong way to manipulate a shoulder. Too much un- 
guided force is being applied. B, the right way to manipulate a shoulder. 
The operator’s forearm exerts force along the whole length of the hu- 
merus, and his opposite hand depresses the scapula and clavicle. 


equally at all points against its length. The operator's 
other hand depresses the shoulder and restricts motion 
of the scapula and clavicle (fig. 2B). The humerus is 
gently but firmly abducted through the 10 to 20 degrees 
occupied by the checkrein. A tearing noise can usually 
be heard, and a sudden release of resistance occurs, 
followed by a free range of abduction. As a rule, external 
rotation will be found to be restored to normal. Occa- 
sionally, further gentle manipulation of external rotation 
will be required. No attempt is made to increase the range 
of internal rotation, lest atrophic contracted rotator cuff 
muscles and tendons be torn. 

Immediately after the manipulation a needle is intro- 
duced into the anterior-inferior elements of the shoulder 
capsule and, by aspiration, a hematoma at the site of 
rupture of the checkrein is sought. If this is found, a 
mixture of 15 to 22 cc. of a 2% solution of procaine, 
500 units of hyaluronidase, and 75 mg. of hydrocortisone 
acetate is injected. If the hematoma is not found, the same 
mixture is injected directly into the shoulder joint. When 
the hematoma can be found, the dosage of oraily given 
cortisone can be tapered rapidly during the next 48 hours. 
When the hematoma cannot be found with the aspirating 
needle, trial and error has established a relatively stand- 
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ard program of 300 mg. of cortisone given orally daily 
for three days followed by three days of tapering doses, 


_giving the minimum required to suppress pain. 


An intensive program of active motion begins as soon 
as the patient recovers from the anesthetic. Every doctor, 
nurse, physical therapist, and attendant who sees the 
patient encourages active motion in the previously re- 
stricted range. Between periods of activity, rest wi 
hands clasped behind the head is encouraged, since this 
position requires the maximum of external rotation and 
abduction.'! Twice daily the patient spends 30 to 45 
minutes with the physical therapist in guided exercises 
with the assistance of counterweights. Heat, in the form 
of simple wet packs, may precede these exercise periods. 


- Before the patient’s discharge from the hospital, an exer- 


cise program requiring 15 minutes each night and 
morning is taught, and the patient is urged to continue 
the program indefinitely. 


Results 


To date 52 shoulder manipulations have been carried 
out on 50 shoulders in 47 patients who have received 
corticotropin, cortisone, and/or locally injected hydro- 
cortisone acetate to suppress postmanipulation pain. In 
three patients both shoulders were manipulated, in one 
case on two occasions. Follow-up has varied from four 
years to two months. Of these 50 shoulders, 44 satisfied 
the criteria for the diagnosis of checkrein shoulder. In 
33 of these normal painless motion was regained and 
maintained, 11 are improved in varying degree, and none 
is unimproved. The remaining six patients did not present 
a standard pattern of subjective and objective findings 
and did not fit the pattern of checkrein shoulder; their 
shoulders were either unimproved or made worse by 
manipulation. The following cases are illustrative of the 
cured and improved checkrein shoulders and of the unim- 
proved group of frozen shoulders. 


Fig. 3 (case 1).—A, typical checkrein shoulder of three months’ dura- 
tion following a minor injury. Abduction of the humerus on the scapula 
is limited to 45 degrees, and external rotation is restricted to about half 
the normal range. B, three days after manipulation of the left shoulder 
and suppression of pain with corticotropin. 


Case 1.—A small, muscular, vigorous 44-year-old housewife 
fell from a ladder three months previously, wrenching the left 
shoulder. Considerable pain was present for more than a week 
on any attempt at motion. Thereafter the lower ranges of motion 
returned, but pain occurred on attempts to move beyond about 
half the normal range of motion. Passive abduction was sharply 
checked at 45 degrees, and both external and internal rotation 
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were checked at about half the normal range (fig. 3A). X-ray 
examination disclosed no variation from the normal in the bones 
of the shoulder girdle; 25 units of corticotropin was given over 
an eight-hour period in an intravenous drip of 500 cc. of dex- 
trose and water. On the following day, on manipulation with 
the patient under anesthesia, two major releases of resistance 
were encountered in the arc of abduction between 50 and 75 


Fig. 4 (case 2).—Myositis ossificans traumatica in the subscapularis and 
anterior-inferior joint capsule, producing checkrein shoulder. 


. On the patient’s recovery from anesthesia, the range 


of motion was almost normal, being limited only slightly in 
abduction and internal rotation (fig. 3B). The same dosage of 
corticotropin was given on the day of manipulation, and there- 
after 20 units of corticotropin gel was given for four days. No 


medication was required for pain. The patient was faithful with | 
thé exercise program she was taught and four years later pre- 


sented a normal, painless range of shoulder motion. 


This patient was treated early in the series. Today 


cortisone given orally and hydrocortisone acetate given 
intra-articularly would be used instead of corticotropin. 
In two cases in this cured group, peptic ulcer contraindi- 
cated oral administration of cortisone and satisfactory 


Fig. 5 (case 2).—One year after excision of calcific deposit and manip- 
ulation. Abduction and external rotation are limited, but there is no pain 
and the patient is active as a carpenter. 


suppression of postmanipulation pain was achieved by 
hydrocortisone acetate and hyaluronidase alone given 
intra-articularly, probably because a hematoma was 
encountered in each case with the injection needle. One 
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of the three bilateral cases encountered in the whole 
series recurred in weeks and remanipulation was success- 
fully done three months later. The recurrence is attributed 
to inadequate manipulation and too vigorous postmanip- 
ulation exercise initiated by the patient. 


Complications in this group consisted of one case of 
sensory disturbance of the ulnar nerve, attributed to too 
vigorous manipulation, in which there was recovery after 
several months, and one case of psychosis, apparently 
precipitated by corticotropin, which was successfully 
treated by psychotherapy. 


Case 2.—A 51-year-old man was thrown to the street in an 
automobile accident, sustaining a posterior-superior dislocation 
of the right shoulder with a fracture of the posterior rim of the 
glenoid. Two days later, an open reduction was carried out by 
Dr. Gardner G. Bassett of Brockton, Mass. Extensive tears of 
the capsule and musculature were repaired, and an anatomic 


Fig. 6 (case 3).—Fracture of the anatomic neck of the humerus from 
manipulation of a very restricted “frozen”? shoulder that did not fit the 
pattern of checkrein shoulder. Note the extensive demineralization of all 
bones of the shoulder girdle from disuse. 


reduction of the dislocation and glenoid fracture was achieved. 
Despite a carefully guided exercise program, a typical checkrein 
shoulder developed, with abduction of the humerus on the 
scapula limited to 45 degrees and internal and external rotation 
reduced to 50% of normal. X-rays (fig. 4) four months after 
injury disclosed an extraordinary ring of calcific deposit almost 
encircling the glenoid. Ten months after injury, manipulation 
was attempted but abandoned, lest a fracture of the humerus 
occur. Exercises were resumed, without effect, and one year 
after injury the shoulder was explored. The calcific ring was 
removed, and manipulation was carried out under direct vision. 
The anterior-inferior capsule, including fibers of the subscap- 
ularis muscle, was seen to tear and to strip from the glenoid in 
an arc of 50 to 70 degrees of abduction in the coronal plane. 
Thereafter, the range of passive abduction and external rotation 
was normal. Hydrocortisone acetate, 100 mg., was instilled into 
the joint before closure. Convalescence was uneventful. One 
year later, the patient was back at work as a carpenter and lacked 
only a few degrees of abduction (fig. 5). 
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This is the only case in the series in which manipulation 
was done at surgical exploration of the joint. Since full 
motion was not recovered, the result has been classified 
as improved, rather than cured. All 11 shoulders in this 
group retained some degree of pain, of limitation of 
motion, or both. The duration of symptoms (8.8 months ) 


was longer than in the cured group (6.0 months), muscle 


atrophy was greater, and convalescence was slower. In 
time, some of these shoulders will probably be reclassified 
as cured. None have regressed, and no complications 
occurred during treatment. 


Cast 3.—A S5l-year-old housewife was seen three months 
after sustaining a fracture of the left clavicle. This had been 
treated by immobilization of the upper extremity against the 
thorax, with the elbow flexed to 90 degrees for five weeks. 
Thereafter, heat, massage, and exercise achieved only partial 
mobilization of the shoulder, elbow, wrist, and fingers. The 
patient's history included treatment in recent years for peptic 
ulcer, a right subdural hematoma, and psychiatric abnormalities 
requiring sanatorium care. 

On examination, there was a well-healed fracture of the left 
clavicle in good alignment. Active and passive motion of the 
left shoulder was limited to 10 degrees cf abduction, 35 degrees 
of flexion, 35 degrees of extension, 60 degrees of internal 
rotation, and 10 degrees of external rotation. There was moderate 
atrophy of the shoulder girdle musculature. Flexion of the left 
elbow was normal, but extension was limited to 120 degrees. 
Pronation and supination of the forearm were each limited to 
20 degrees. Flexion and extension of the wrist was possible 
through a range of only 20 degrees. The metacarpal-phalangeal 
joints were almost fixed in flexion and the interphalangeal joints 
in slight flexior. The hand was moderately edematous, and the 
skin of the fingers was reddened and shiny. All active and passive 
motions of any of the joints of the upper extremity were ac- 
companied by great pain. Peripheral nerves and blood vessels 
were normal. X-rays disclosed rather marked demineralization 
but no other abnormality of bone and no calcific deposits. 

Cortisone was contraindicated by the peptic ulcer. A regimen 
of gentle skin traction, continuous hot packs, daily guided pen- 
dulum and counterweight exercises, and sedation with chlor- 
promazine was instituted. Ten days later, abduction at the 
shoulder had increased to about 40 degrees and manipulation 
with the patient under anesthesia was carried out. Instead of 
the usual release of resistance at about 50 degrees of abduction, 
subcoracoid dislocation occurred. During reduction, by direct 
traction, a fracture of the anatomic neck of the humerus was 
produced (fig. 6). At arthrotomy three days later, it was possible 
to suture the head of the humerus to the shaft. Convalescence 
was uneventful. An exercise program was resumed four weeks 
later. When the patient was last seen, three months after manipu- 
lation, x-rays showed healing of the fracture and no evidence 
of aseptic necrosis. The shoulder and upper extremity were in 
about the same condition as before manipulation. 


All six patients in this unimproved group presented 
complex histories and varying degrees of limitation of 
motion greater than the checkrein syndrome. None of the 
shoulders were improved by manipulation, but only in 
this case did a complication occur as a result of the pro- 
cedure. This fracture was the worst complication in the 
entire series of the 52 manipulations. These frozen 
shoulders that do not fit the checkrein syndrome are now 
treated as long as improvement occurs, by skin traction, 
hot packs, daily guided exercise, and, when indicated, 
psychotherapy. When an end-point has been reached, if 
significant pain and limitation of motion are still present, 
arthrotomy is carried out and contracted structures 
released under direct vision. 
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Summary 


Fifty-two manipulations of 50 stiff, painful, “frozen” 
shoulders were carried out in 47 patients over a five- 
year period. Postmanipulation pain in all was suppressed 
by orally given cortisone, parenterally given cortico- 
tropin (ACTH), and/or locally injected hydrocortisone 


acetate and hyaluronidase. Forty-four shoulders pre-_ 


sented a consistent pattern of symptoms and signs, a 
syndrome that has been labeled checkrein shoulder. 
Of these, 33 promptly regained a normal painless range 
of motion. Eleven were improved, retaining some degree 
of pain, limitation of motion, or both. Six frozen 
shoulders, which did not fulfill the criteria for checkrein 
shoulder, were unimproved, and, in one, manipulation 
resulted in a fracture of the anatomic neck of the 
humerus, the only severe complication in the series. 
319 Longwood Ave. (15). 
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Functional Gastrointestinal Disorders.—Functional disturbance” 


of the gastrointestinal tract may produce general symptoms of 
a nondescript sort and they may lead to specific syndromes such 
as those of globus, hysterical dysphagia, functional vomiting 
and irritable colon. Fu~<:.vnal disturbances may play an im- 
portant role in the aggravation of symptoms of organic diseases 
such as peptic ulcer and chronic ulcerative colitis. The recogni- 
tion of functional gastrointestinal diseases depends essentially 
on certain positive features characteristic of them. When there 
are evidences of associated functional disturbances in other organ 
systems or in the patient as a whole, or characteristic clinical 
syndromes are present, and there is lack of symptomatic or 
objective evidence of organic disease on careful examination, 
the diagnosis of functional gastrointestinal disorder is likely. 
Treatment of functional gastrointestinal disturbances rests funda- 
mentally on the art of medicine in the treatment of the patient 
and not on the science of medicine in the treatment of the disease. 
The essential steps to successful treatment include convincing 
the patient of the diagnosis, improving and relieving symptoms, 
and avoiding or adequately controlling recurrences. Psychother- 
apy is a keystone in the treatment of functional gastrointestinal 
disorders. Not often, however, are the services of a psychiatrist 
necessary. Given, as needed, mild sedatives, certain forms of 
specific treatment in specific conditions, general measures and 
good hygiene and sympathetic understanding, the patient may be 
expected to recover or improve.—D. L. Wilbur, M.D., Functional 
Disorders of the Gastrointestinal Tract, The Medical Clinics of 
North America, March, 1956, 
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FACTORS AFFECTING NORMAL EXPECTANCY OF CONCEPTION 


Alan F. Guttmacher, M.D., New York 


This is a difficult topic for exposition; difficult because 
little is actually known about it. Perhaps I may stimulate 
investigation in areas where facts instead of theories 
are sorely needed. I should like to consider, first, the 
number of liveborn children the average woman may 
expect who marries young and makes no attempt what- 
ever to thwart the normal fecundity of man. In brief, 
what is modern man’s fertility? Throughout this dis- 
cussion the terms “fecundity” and “fertility” will be 
employed according to the demographer’s usage. Fe- 
cundity is reproductive potential, the capacity; fertility 
is reproductive realization, not in terms of total preg- 
nancies but total liveborn children. 


Number of Liveborn Children Average Woman 
May Expect 

Historical Data.—Throughout history most ethnic 
groups, wittingly or unwittingly, have attempted to re- 
strain exuberant population growth, so that their census 
would be in harmony with their resources.' They have 
done this either by reducing likelihood of conception 
or by the destruction of excess numbers. Primitive man 
accomplished this by both direct and indirect methods; 
among indirect methods, encouragement of prepubertal 
sex relations, prolonged lactation, neglect of children, 
and war. Among his direct methods have been absten- 
tion from coitus, abortion, contraception, infanticide, 
and abandonment of aged or infirm persons. Abstention 
from coitus arises as a taboo; continence is obligatory 
for the hunter before the chase and for the warrior pre- 
paring for battle; it is woven into the ritual of the fes- 
tival, just as it is part of the business in nursing an infant. 
Induced abortion is universal in its distribution, a totally 
amoral activity for many peoples. Legal enactments to 
prevent abortion were foreign to most earlier cultures; this 
was the case in classic Greece and Rome. Even though 
there was debate then among physicians about its em- 
ployment, there was no legal statute prohibiting it. In 
China there was no thought given to even its impropriety 
until the late 19th century. Unequivocal moral and legal 
antipathy to abortion originated with the Hebrews, who 
were exhorted by God “to be fruitful and multiply.” 
According to Josephus, women who practiced abortion 
were ‘severely punished by Jewish law. This attitude 
toward abortion was taken over unmodified from Juda- 
ism by Christianity. St. Augustine in about the year 400 
classified abortion as murder.? Pommerenke’s current 
report of more than a miilion annual legal abortions 
in Buddhist Japan proves that, in the eyes of the Japa- 
nese, pregnancy termination is not a matter of morals.* 

Contraception is as old as recorded medicine. The 
most ancient medical documents extant, the early Egyp- 
tian papyri, devote chapters to contraceptive prescrip- 
tions, some to be inserted vaginally, others to be taken 
orally. Today no primitive people views contraceptive 
attempts as criminal, and in every such society some sort 
of device to prevent conception is available to its mem- 


¢ The most probable number of liveborn children 
to be expected by a woman who marries at age 17 
and who makes no attempt to thwart her normal 
fecundity is calculated from the data of three dif- 
ferent ethnic groups as about 13. Periods of gesta- 
tion are normally separated by mean periods of 
about 15 months of involuntary sterility. These 
probably embrace some six months of postpartum 
lactation amenorrhea, perhaps three months of an- 
ovulatory cycles after resumption of the menses, 
and about six months required for conception after 
ovulation is reestablished. 

The length of time for a first conception to occur 
is calculated from data from six geographical areas; 
the median lies between two and three months. 
The previous use of contraceptives does not lengthen 
the time required for conception in women achiev- 
ing pregnancy. The optimum coital frequency for 
conception is found to be four times or more weekly. 
The decline of coital frequency with age is but one 
factor in the strong antifertile influence of length 
of marriage. 

Promptness of conception after abandonment of 
contraception was determined in 58 newly delivered 
or pregnant women who had been delivered of the 
pregnancy previous to the current one by cesarean 
section. The median conception time for this group 
was the same as for 935 multiparous patients vagi- 
nally delivered, 2.0 as compared with 2.1 months. 
Race, social background, parity exclusive of age, 
and intellectual level when dissociated from contra- 
ceptive practices were not found to have any effect 
on fertility. 


bers. Infanticide, repugnant though it may appear to 
present moral conscience, was legalized and regulated 
even in classic Greece and Rome. The desertion of the 
aged and infirm is today still part of the cultural pattern 
of peoples sorely pressed for sustenance, like some of the 
Nomadic Eskimos of the Far North. Since limitation of 
pepulation is such an ancient and universal human drive, 
we must be very circumspect before accepting any 
people’s birth performance as the maximum that man 
could achieve if he really put an unprejudiced mind and 
body to it. There are reliable birth statistics from three 
modern ethnic groups that until recently presented their 
fertility in a relatively untrammeled form; perhaps two | 
still do so today. 

Early Fertility Data—The first data were reported 
from England and Wales.‘ They concerned the repro- 
ductive achievements of couples married between 1861 
and 1871. The woman was living 40 to 50 years later in 
1911 when the census interview took place, but, of 
course, her power for procreation had been dead for 
some two decades. When the wife was under 20 at the 


From the Department of Obstetrics and Gynecology, Mount Sinai 
Hospital. 

Read before the Western Section of the American Society for the 
Study of Sterility, Palm Springs, Calif., Nov. 4, 1955. 
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time of marriage, 8.4 liveborn children blessed the aver- 
age union. The median number of children was 9.4. It is 
claimed by demographers that there was little contra- 
ceptive knowledge and practice in England and Wales 
60 to 90 years ago. 

The population of New France, later the province of 
Quebec, appears to have had the highest recorded fer- 
tility of any whole population.' The data go back to the 
baptismal records of 1666; recent figures come from 
Canadian census reports. Quebec’s rural population has 
been characterized for a long period by its stability and 
the complete release of its potential capacity for procrea- 
tion. In the 1941 Canadian census a table is included 
reporting the completed fertility of all surviving rural 
women who were aged 45 or more. The mean, or aver- 
age, fertility of those who married before the age of 20, 
including the childless and those having but one or two 
children, was 9.9 live births. The median figure was the 
same. 


Hutterites—The third ethnic group I should like to 
discuss, the Hutterites, are even more amazing in their 
fertility.« This Protestant sect had its origin in Europe 
in 1528. By 1762 their 12,000 adherents had dwindled 
through persecution to about 60, who took refuge in the 
then religiously tolerant Russia of Catherine the Great. 
In the 1870's practically all the Hutterites extant, afraid 
of renewed religious persecution, emigrated to the United 
States and settled in South Dakota. Through family 
Bibles, colony records, and the federal census, it is known 
that in the United States of 1880 there were 443 Hut- 
terites, 221 males and 222 females, all located in four 
self-contained hamlets, which they called colonies. A 
complete enumeration of the Hutterite population is also 
available for 1950, 70 years later. There were 93 colonies 
dispersed widely through the Dakotas and Montana in 
this country, and Alberta and Manitoba in Canada. 
“There were 8,542 ethnic Hutterites living on Dec. 31, 
1950. While the United States population increased 
14.5% in the decade between 1940 and 1950, the Hut- 
terites increased 52.1%. At the present rate of increase, 
the Hutterite population doubles itself every 16 years.” * 

‘Hutterites are prosperous farmers who live together 
in a communal type of organization. They are advocates 
of peace at any price and were designated conscientious 
objectors during the last two world wars. No economic 
pressure exists among them for pregnancy limitation, 
as the colony provides equally for all families, regard- 
less of size or the industry of the main provider. The 
birth of another child in no way penalizes the standard 
of living; the communal carpenter simply saws another 
bed. “The family may be given an apartment with an 
extra room and if the mother needs additional household 
help, a relative or neighbor comes in to share the work. 
The colony pays all medical bills.” 4 

The Hutterites are monogamous and sexually highly 
moral, so that extramarital sex relations and illegitimacy 
are virtually unknown. They refer to contraception as 
murder, and, unlike other religious sects with equally 
strong anti-birth-control views, religious convictions and 
nuptial behavior closely correspond. Hutterites do not 
permit marriage prior to being baptized, and, since bap- 
tism can only be administered to mature adults who show 
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an understanding of the creed, it is rare for marriage to 
be performed before both parties are over 20. The me- 
dian marrying age for women is 22 and for men, 23.5. 
By the age of 30 only 2% of the males are bachelors 
and 5% of the women spinsters. By the 45th birthday, 
only about 1% of either sex has never married. 

Regularity in exposure to pregnancy is accepted as 
normal in marriage; no general customs inhibit the se 
relations of married persons, except for the few weeks 
before parturition and for about six weeks thereafter. The 
mean or average number of living children born to 340 
married Hutterite women who in 1950 were 45 years or 
over was 8.9. This figure includes sterile marriages, of 
which there were 10, and marriages disrupted prema- 
turely by the death of the male. It is to be noted that this 
high figure is not due to an excessive number of multiple 
births, or to huge total family size, since the largest num- 
ber of liveborn children achieved by any woman was 16. 
This value of 8.9 cannot be compared to the English 
mean value of 8.4 and that from Quebec of 9.9, since in 
these two series only women who married before 20 
were dealt with. In the Hutterite mean figure all mar- 
riages are included, irrespective of the age of consum- 
mation. The median performance of the three groups 
gives values of greater comparability; for the English 
group it was 9.4 liveborn children, for the Canadian 
sample 9.9, and for the Hutterites, 10.4. 

The maximum potential fecundity of the Hutterites 
could be estimated by making allowance for the number 
of children who might be born if Hutterite customs en- 
couraged women to marry at an average age of 17 instead 
of 22. If so, probably two and a half more children would 
be added to their score, shifting the median figure to 
approximately 13, a value in considerable excess of the 
comparable English and Quebec figures. Since liveborn 
children occur in about 88% of all pregnancies, the total 
pregnancies necessary to yield 13 liveborn infants, in- 
cluding abortions and stillbirths, would be in the magni- 
tude of 14.5. The ordinary Hutterite woman has a child 


approximately every two years of marriage. If one em 
ploys the Pearl formula of expressing fertility in terms 


of a pregnancy rate per 100 years of coital exposure, the 
rate for such a population sample would be 80. The rate 
of 80 corresponds to an interval of one and a quarter 
(100/80—1.25) years or 15 months between delivery 
and reimpregnation, or 24 months between births. 

This 15 months of involuntary sterility is probably 
made up of 6 months of postpartum lactation amenor- 
rhea, 3 months of anovulatory cycles following resump- 
tion of the menses, and an average of 6 months being 
required for conception after ovulation is reestablished. 


In summary, then, 13 liveborn children can be antici- | 
pated by a woman marrying at 17 who makes no attempt | 


to thwart the normal fecundity of man. 
Length of Time for Conception to Occur 


Table 1 summarizes data from six areas.° All of 
these 5,574 women achieved pregnancy; the table shows 
how many months were required. More than half, 57%, 
were impregnated within three months and 72% within 


six months. In other words, 3 out of 4 women who con- 


ceive do so in the first six months of noncontraceptive 
exposure, and 8.5 in each 10 do so within the first year. 


i 
£ 
Le. 
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The median time required for conception in one series 
of 1,727 women was 2.3 months * and in another sample 
of 1,130, 2.8 months.*® 

In a previous study, the wives planning a first preg- 
nancy required more time for conception than those who 
had been pregnant before.** The median figures for the 
two groups were only four-tenths of a month apart, but 
the number of cases involved were sufficiently large so 
that the difference was proved statistically significant. 
This greater ease of conception after a first pregnancy 
may be due to anatomic or functional changes resulting 
from preceding pregnancy or delivery or to selection, 
the less fecund couples being unable to achieve subse- 


quent pregnancy and therefore not appearing in the 
sample. 


Effect of Contraceptives on Ability to Conceive 


The opponents of birth control have misinterpreted 
an article by Dr. I. C. Rubin and make it appear that he 
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29% of them were impregnated immediately, 20% dur- 
ing the second or third month after initiating coitus, and 
14% from the fourth through the sixth months. In sum- 
mary, 63% became pregnant within six months after 
exposure to impregnation. In the contrasting group of 
2,813 patients who previously practiced contraception 
and abandoned the practice to achieve pregnancy, 33% 
became pregnant immediately, 28% during the second 
or third month after discontinuing contraception, and 
16% in months four, five, or six. In summary, 77% 
achieved pregnancy within six months after stopping 
birth control methods. The 14% advantage of previous 
contraceptors Over noncontraceptors would have statis- 
tical significance and biological importance if the two 
groups were exactly comparable, but they are not. How- 
ever, the conclusion may be drawn from this analysis 
that the previous practice of contraception does not 
lengthen the time that is required for conception in those 
achieving pregnancy. 


TaBLE 1.—Time Required for Conception 


Mo. Exposure Areas * 
Required - - 
Before 1 2 3 4 5 6 7 8 Totals 
Occurred No. % No. % No. % No. % No % No No % No. % No. % 
431 29.7 124 28 29.0 87.5 529 30.6 49 36.0 1,788 $2.7 
8 Sees 306 21.1 79 164 90 18.7 31 31.6 235 24.7 530 30.7 40 29.4 48 18.8 1,359 24.3 
219 15.1 64 13.3 66 13.7 Ht 8 140 14.7 309 17.9 30 22.2 26 10.4 S47 15.1 
237 16.3 & 17.7 92 19.1 90 9.5 207 70 
163 77 35 7.3 189 60 6.3 79 4.6 173 124 50$ 20.0 448 8.0 
Longer......... % 6.6 52 108 69 122 69 7.3 73 4.2 382 6.6 
Total........ 1,452 481 482 95 950 1,727 126 251 5,574 100.0 


*1 = rural Kentucky and West Virginia. Contraception not used, first pregnancy (Tietze 5"). 2 = rural North Carolina. 


first pregnancy (Tietze *»). 3 = Indianapolis (white Protestants). 
not used, parity not stated (Russell 5*). 5 — Indianapolis. 


Contraception not used, first pregnancy (Tietze 5»). 4 = Eneland. 
Contraception used and discontinued, parity not stated (‘Tietze >»), 6 = Baltimore. Con- 


Contraception not used, 
Contraception 


traception used and discontinued, 46% primiparas (Tietze **). 7 = England. Contraception discontinued, parity not stated (Russell 5"), 8 = Los Angeles. 
In 80% contraception discontinued, 20% not used, parity not stated (Whitelaw 5"), 


+ Divided between “4 through 6” and “7 through 12.” 
1 Divided between “13 through 24” and “‘longer.” 
§ Divided between “7 through 12,” “13 through 24,” and “longer.” 


feels that modern contraception causes sterility.’ Rubin 
does not claim this. He writes, “A question that naturally 
arises is to what extent, if any, contraception actually 
impairs the chances of future conceptions. This is diffi- 
cult to determine except from large statistical analyses 
which are not yet available.” The thesis that Rubin 
stresses is “that an appreciable number of couples resort 
to contraception needlessly, because they are potentially 
infertile for varying lengths of time or have sterility fac- 
tors which may or may not be amenable to corrective 
treatment.” He estimates that 15% of couples are using 
birth control needlessly and unwisely, unwisely because 
by the time they abandon it and discover their infertility 
many valuable months or years have passed, during 
which the masked problem of sterility could have been 
under investigation and therapy. Dr. Rubin suggests that 
premarital fertility examinations be carried out for both 
men and women. If antifertile factors are found, such as 
fibroids or a low sperm count, prolonged use of contra- 
ception should be warned against. 

I should like to reanalyze some of the data in table 1 
and see whether the previous use of contraceptives ap- 
pears to have lengthened the time required for concep- 
tion. Of 2,510 patients who never used contraceptives, 


Effect of Age on Fertility 


I shall first consider influence of age on primary ste- 
rility. As far as I know, there are no published studies 
on the male; there are two important studies for the fe- 
male. To be sure, the effect of age on primary sterility 
in the female may be in part due to aging of the male, 


TABLE 2.—Relation of Primary Sterility Incidence and 
Age of Wife at Marriage : 


Percentage of 


Childless 
Wives 
Quebee, England 
Age, Canada. and 
Yr. Study Wales 


since the age of marital partners is usually closely related. 
The findings on the female are depicted in table 2.' 

It is interesting that the total primary sterility rate 
among the Hutterites was only 3.4%.* The fact that the 
median age for marriage among their females was 22 
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might partly account for the low figure. Other factors 
such as the relative absence of premarital sex relations 
by male and female, good nutrition, and perhaps the pos- 
session of a genetic character promoting reproductive 
efficiency may be involved. The latter, though not proved 
for the human, is strongly affirmed by animal husbandry- 
men. 

Effect of Age on Fertility After Already Bearing Chil- 
dren.—The Hutterite experience shows there is a def- 
inite effect of age on the fertility of those who have 
already given birth. The peak of fertility of the population 
lies at the 22nd year of the female’s life, when 7 of every 
10 women had a live birth. Fertility then declined grad- 
ually, but not rapidly. One in’ 3 Hutterite women at 
39 had a child, and in their 46th year only 1 in 10.‘ 

Lorimer has constructed a hypothetical maternity rate 
per year on the basis of statistics from various parts of 
the world where anticonceptional practices are minimal.' 
In the hypothetical case, his women produce an average 
of 7.5 liveborn children, called the maternity ratio, dur- 
ing their total reproductive careers. The maternity rate 
is the frequency of live births at any one year during 
the reproductive lives of these women. Lorimer shows 
that the hypothetical maternity rates for various age 


TABLE 3.—Percentage of Conceptions Occurring in Less Than 
Six Months at Various Age Levels of the Male * 


Conception 
in Less 
No. of Than 
Age of Husband, Yr. Cases 6Mo.,% 


*From MacLeod,® page 28. 


groups are: 0.18 for ages 15-19, 0.34 for 20-24, 0.34 
for 25-29, 0.29 for 30-34, 0.21 for 35-39, 0.10 for 
40-44, and 0.03 for 45-49. As seen from his data, and 
in the statistics from the 16 selected populations with 
high fertility from which these were constructed, the 
maximum birth period is the decade from age 20 to 30. 
How much anticonceptional practices before and after 
this decade affect the rate no one can tell. Lorimer at- 
tempted to minimize this influence by selecting countries 
with a high maternity ratio. 

Influence of Age on Ease of Conception.—The effect 
of age on conception time was studied in the female by 
Tietze, Rubin, and me.** We analyzed the influence of 
age on 792 planned, first pregnancies, all of which oc- 
curred after the abandonment of contraception. The 
median time required for conception for those in the age 
bracket 15-24 was 2.0 months; 25-29, 2.7 months; 30- 
34, 3.2 months; and 35-44, 3.8 months. There was a 
virtual doubling of the median conception time in the 
20-year interval between 15 to 24 and 35 to 44. Mac- 
Leod studied the effect on fertility of aging in the male, 
using a somewhat different denominator.® He noted the 
percentage of conceptions at various age levels occurring 
in less than six months after abandoning contraception 
(table 3). 
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When one tests either sex for the effect of aging on 
fertility, in matter of fact, he is actually testing both 
sexes, as the ages of marital partners ordinarily ascend 
together. In the study with my collaborators I surveyed 
the influence of age on fertility from another angle.** 
In 792 planned first pregnancies, the woman’s age and 
her duration of marriage were analyzed as they affect». 
the time required for conception. Age and duration of 
marriage were taken from the date when contraception 
was first discontinued. Our investigation showed that 
advancing age and a prolonged state of matrimony were 
separate antifertile factors. Tietze’s biometric mind ex- 
pressed each factor in a mathematical formula that I 
shall translate into words. The time required for a first 
conception increased by seven-hundredths of a month 
for each year of the wife’s age and almost two-fifths 
of a month for each year of marriage; the latter finding 
is statistically significant; the former has one opportunity 
in 13 of being due to chance. The surprising result of the 
strong antifertile influence of length of marriage on 
conception time cannot be easily explained. Our data do 
not appear to lend support to the role of sperm im- 
munization, since the result is the same for those mar- 
riages in which the condom had been used as those in 
which diaphragm and jelly had been relied upon. There 
are two possible explanations. After prolonged marriage 
with the constant chaperonage of a contraceptive, the 
more fertile couples eliminate themselves through un- 
planned pregnancies by contraceptive accident, or the 
coital pattern is so altered by many years of marriage 
that it penalizes the chance of achieving prompt preg- 
nancy. 


Correlation Between Fertility and Coital Frequency 


One phase of this topic was studied as early as 1939 
by the late Raymond Pearl, distinguished biometrician.*® 
He recorded the number of copulations necessary to 
cause conception in 199 white couples, who he claimed 
“had made no contraceptive efforts during their married. 
lives.” Pearl showed that coitus was much more effi-.< 
cient in causing progeny in younger than older women. 
He found that 176 copulations were required to achieve 
pregnancy when the wife was less than 20; 202 when 
she was in her third decade; 381 in the fourth decade 
and 1,434 when she was between 40-49. This number 
must have been difficult to attain, since the mean fre- 
quency of coitus for the whole group was 10.54 times 
per month, or 126.5 times per year. 

Eaton and Mayer contrasted the reproductive ineffi- 
ciency of Pearl’s sample to the efficiency of the Hut- 
terites.* These authors made no study of coital frequency 
among the latter, but, since Kinsey had found that the 
frequency of coitus was consistently reduced in “actively 
religious Protestants” to two and one-half times per 
week, Eaton and Mayer assumed such coital frequency 
to be the Hutterite pattern. On this basis, they computed 
that when the wife was 20-29, Hutterites achieve preg- 
nancy in 108 copulations or less, in contrast to 202 for 
Pearl’s Baltimoreans. 


The only study with which I am acquainted that 


squarely answers the problem at issue is John MacLeod’s 
of 1953 (table 4).° MacLeod points out that the cor- 
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relation of fertility with coital frequency is not quite so 
precise as the table suggests, for other factors are in- 
volved. Age and length of marriage, though closely 
connected with coital frequency, are also probably asso- 
ciated with other factors influencing fertility. However, 
at almost any age level the proportion of conceptions 
achieved in less than six months rises with frequency 
of intercourse. MacLeod points out that the most im- 
portant aspect of the semen in respect to ease of con- 
ception—the degree and quality of motility—is en- 
hanced by frequent ejaculation. He states that from the 
single criterion, achievement of pregnancy, the average 
of twice weekly reported by most married couples is by 
no means best, four times or more weekly being ideal 
to assure impregnation at all ages. 


Effect of Advancing Parity on Fertility 


Tietze cites Louis Henry of the Institut National 
d’etudes demographiques, who has earnestly explored 
this topic.*» He used as source material the same 1911 
census data of England and Wales, previously referred 
to. This population had completed its childbearing by 
1880, a time when family limitation was rarely prac- 
ticed in England and when reproductive performance 
closely approximated reproductive capacity. Henry 
found that among parous 19th-century English women 
the probability of having another child was related to 
age and not to the number of children already begotten. 
In other words, two women at 30, one with her first 
child, the other with her sixth, had equal chances of 
expecting another baby at approximately the same time. 
Henry confirmed these findings on the census data of 
other European countries. 


Environmental Influences on Fertility 


Is it true that there is a differential in fertility between 
urban and rural populations? Do the white collar 
worker and the professional man have fewer offspring 
than the laborer by intent, or through mechanisms of 
biology? This was investigated among the Hutterites, and 
it was found that the median family size of the wives of 
preachers, business managers, and other community 
leaders with completed reproduction was 10.2 liveborn 
children. For the wives of regular members, without 


positions of formal leadership, the median family size 


-was 10.4 children.* 


The absence of a demonstrable biological difference 
in procreative capacity between various segments of one 
community, or between different communities, had been 
noted by several earlier authors. Stix and Notestein 
showed that in the absence of contraception there were 
no significant differences between the pregnancy rates 
“of two broad occupational classes [white collar and 
manual workers], or between those of the three religious 
groups.” ® Pearl, in an analysis of the fertility and con- 
traceptive practices of 30,000 obstetric patients, came to 
the same conclusion. According to his findings the higher 
birth rate of urban Negroes over urban whites was purely 
a matter of uncontrolled fertility versus partially con- 
trolled fertility. He wrote, “In the absence of contracep- 
tive efforts the pregnancy rates of white and Negro 
women . . are identical. . . This is true for all ages.” *° 
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Effect of Cesarean Section on Fertility 


Several publications have suggested that secondary 
infertility commonly follows obstetric operations, par- 
ticuiarly cesarean section. To explore this, Chesterman 
of Australia‘! studied the occurrence of second preg- 
nancies in women whose first had terminated in cesarean 
section. He compared the subsequent fertility of 126 
women delivered abd lly as primiparas between 
1936 and 1946 with 126 women of like age and parity, 
delivered vaginally during the same decade. His analysis 
of their subsequent reproductive patterns showed that 
there was no difference in ability to conceive, or in in- 
cidence of abortion between the two groups. 


I explored the effect of cesarean section on fertility 
by a different approach. With the cooperation of two 
colleagues from the Mount Sinai Hospital, I collected 
data from 58 recent private patients of mixed parity, all 
of whom had been delivered of the previous pregnancy 
by cesarean section and had conceived after abandoning 
contraception. The median conception time for these 58 
women was 2.0 months, in comparison to a median con- 
ception time of 2.1 months for 935 multiparous patients 
who had previously delivered vaginally.°* Seventy-five 


TABLE 4.—Percentage of Conceptions in Less Than Six Months 
for Various Rates of Intercourse * 


Conceptions 
Av. Frequency of Intercourse, No.of in Under 
Times per Wk. Cases 6 Mo., 


* From MacLeod,® page 27. 


per cent of the patients after cesarean section became 
pregnant foliowing three months or less of noncontra- 
ceptive exposure and 90% within six months, The fig- 
ures for the vaginally delivered multiparas were 64 and 
82% respectively. 


Summary and Conclusions 


I have made no attempt to consider the whole multi- 
tude of factors that influence fertility; many, such as 
age at menstrual onset, menstrual regularity, the length 
of the cycle, the duration of menstruation, diet, weight, 
use of nicotine or alcohol, and heredity, have not been 
touched upon. I have tried to show that when man cop- 
ulates, untrammeled by anticonceptional practices, he 
is a highly fertile animal and have also shown that three 
in four couples who conceive do so after less than six 
months of noncontraceptive coital exposure, the median 
conception time being two and a half months. Further- 
more, I have proved that previous use of contraceptives 
does not reduce the speed of subsequent conception. 
There is a detrimental effect of increasing age on fertility 
—it raises the primary sterility rate in the female and 
even lowers the likelihood for conception in women 
with previously proved fertility. Age of both the male 
and female also lengthens the time required for concep- 
tion. I have established a positive correlation between 
coital frequency and fertility. Several factors have no 


. 
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effect on fertility when contraception is not practiced: 
parity exclusive of age, race, social background, and 
intellectual level. With the modern prevalence of cesarean 
section it is comforting to know that a scar in the uterus 
offers no handicap to fertility. — 

Perhaps these observations on factors affecting fer- 
tility will give a breadth of view beyond the temperature 
chart, the magnified semen, and the urinary hormones. 
Too often all are prone to forget that living people con- 
ceive, not ova and spermatozoa. 

Sth Avenue and 100th Street (29). 
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CLINICAL NOTES 


PARAPLEGIA SECONDARY TO ABDOMINAL 
AORTOGRAPHY 


Joseph G. McCormack, M.D., Oakland, Calif. 


In October, 1954, Boyarsky * reported a case of para- 
plegia following translumbar aortography. This is the 
report of a similar case having the serious sequelae of 
transverse myelitis and paraplegia following direct ab- 
dominal aortography. The fact that this patient came to 
an early autopsy enabled us to more fully evaluate the 
factors contributing to this unfortunate complication. 


Report of a Case 


_ History.—A 58-year-old male was first admitted to the Veter- 
ans Administration Hospital of Oakland, Calif., in December, 
1954, because of severe pain and cramps of both lower legs. 
He gave a history of having had intermittent cramps in the 
lower legs over the period of the preceding two years. These 
cramps were brought on by exertion and were alleviated by rest. 
Recently, the pain had become much more severe, with maxi- 
mum intensity at night while the patient was at rest. The patient's 
history was significant, in that he had had a “stroke” with right- 
sided hemiplegia approximately three years previously. There 
was no history of previous cardiac disease. The patient stated 
that approximately one year previously he had had a bilateral 
high saphenous vein ligation secondary to a blood clot on his 


From the Surgicai Service, Veterans Administration Hospital. 
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lung. The history was also significant, in that the patient’s father 
died at the age of 50 due to a “stroke” and one brother died 
at the age of 49 due to heart disease. 

Physical Examination.—Examination revealed a well-devel- 
oped 58-year-old white male who appeared a good deal older 
than his stated age. There was moderate arcus senilis. His speech 
was slurred ard difficult to understand due to paresis of the 
tongue. Examination of the heart revealed an irregular rhythm. 
The blood pressure was 110/74 mm. Hg, with a pulse rate of 
94; no murmurs were heard. No aortic pulse was palpable in 
the abdomen, nor were those of the femoral arteries nor any 
pulses peripheral to this. The abdomen was moderately obese 
and protuberant. Masses and tenderness were not palpable. The 
rectal examination revealed moderate internal hemorrhoids. 
The patient had a mild intertrigo of the thighs. There was a 


. bilateral scar in each femoral region, site of previous vein liga- 


tions. There was a moderate paresis of the entire right side, 
with some atrophy of the musculature of the right hand and 
upper arm. The reflexes were present bilaterally but were 
markedly reduced on the right side. The patient had mild super- 
ficial varicosities of the right lower leg. Both feet were cold and 
dry, with moderate to severe subcutaneous telangiectasis of the 
feet bilaterally. 


Laboratory and X-Ray Findings—At the time of admission, 
complete blood cell count, serology, and urinalysis were all 
essentially normal. A repeated blood cell count and bleeding and 
coagulation time by the Lee-White method were normal. An 
x-ray of the chest showed slight cardiac enlargement with mild 
pulmonary congestion. Preoperatively, a cholecystogram showed 
a normally functioning gallbladder. X-rays of the pelvis showed 
calcification of the pelvic vessels, especially in the region of the 
iliacs. An electrocardiogram taken preoperatively was reported 
as showing auricular fibrillation. 


Course and Treatment.—The patient was admitted to this 
hospital because of hemorrhoids and pain in his legs. Examina- 
tion revealed that the hemorrhoids were only mild and internal; 
however, the patient’s main complaint was pain in both lower 
extremities. The pain in the thighs was severe, such that the 
patient was kept awake at night. Examination also showed an 
irregular cardiac rhythm. After medical consultation the patient 
was digitalized in an attempt to control the irregularity. In view 
of the fact that this patient had no palpable pulses below the 
abdominal aorta, and because of severe intractable pain in the 
thighs bilaterally with a history of impotence, a diagnosis of 
aortic obstruction was entertained. With the patient under 
general anesthesia, a left lumbar sympathectomy was performed 
in an attempt to alleviate the patient’s pain and improve the 


collateral circulation to the left leg, and, at the same time, % 


direct aortogram was done for visualization of the collateral... 


channels and the circulatory tree of the lower extremities. With 
a no, 15 needle and injecting 15 cc. of sodium acetrizoate 
(70% Urokon), the first exposures were made. This film was 
satisfactory and showed an obstruction above the bifurcation of 
the aorta. Due to limitations of the height of the film, the 
proximal portion of the block was not visualized, and the aorto- 
gram was repeated in approximately 15 minutes with the film 
at a higher level, this time with 20 cc. of sodium acetrizoate for 
the injection. This second film showed a definite block below 
the renal vessels. Subsequently the patient was returned to the 
recovery room and made a relatively uneventful recovery from 
the anesthesia. Approximately 16 hours postoperatively it was 
observed that he had complete paralysis of the lower extremities, 
from the level of T-8 down. There was complete loss of all 
motor function and sensory function. There was complete loss 
of bladder function, with urinary retention. The patient had a 
paralytic ileus of the large and small intestine, with moderate 
distention, nausea, and vomiting. A spinal tap revealed a clear 
fluid and normal tension, A neurological consultation was ob- 
tained, and a probable diagnosis of transverse myelitis, secondary 
to sensitivity of the radiopaque medium, was entertained. The 
patient was treated with an indwelling gastric tube and constant 
suction. This failed to relieve the abdominal distention. An in- 
dwelling Foley catheter was inserted into the bladder, and an 
adequate urinary output was obtained for the first 72 hours. 
After this the patient became oliguric. He rapidly developea 
decubitus ulcers on the heels and buttocks and gradually de- 
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veloped evidence of left ventricular failure with marked pul- 
monary edema. He had paralysis of the intercostals from T-8 
and below, and respiration was difficult due to this paralysis 
and further aggravated by the marked abdominal distention. 
Because of the paralysis of the muscles of the lower chest wall 
and left ventricular failure, the patient developed a severe pul- 
monary edema and died on the fifth postoperative day. 

Autopsy Findings—At autopsy, gross examination showed 
generalized arteriosclerosis, marked pulmonary edema, numer- 
ous myocardial scars, and an old organized thrombosis of the 
abdominal aorta extending from about 2 cm. below the renal 
arteries down to the level of the femorals bilaterally. There was 
no evidence of recent thrombosis, no intimal damage, and no 
atheromatous plaques. The entire old organized thrombosis was 
readily shelled out along a cleavage plane in the media, indicating 

ro endarterectomy would have been surgically feasible. 
The most striking findings were the clean lumens of the aorta 
down to the level of the block at approximately L-3. The proxi- 
mal end of the thrombosis was funnel-shaped, with the depth 
of the funnel approximately the length of one vertebral body, 
and the apex of this funnel was adjacent to the dilated ostia 
of the right fourth lumbar artery (fig. 1). Just above this were 


L.renal a. 


Inf. mesenteric 


Funnel-shaped 


Fig. 1.—Schematic sketch of gross findings at autopsy. 


the markedly dilated paired ostia of the posterior third lumbar 
arteries. Above this anteriorly the inferior mesenteric artery was 
patent but not dilated. The ostia of the posterior arteries at the 
level of L-2 and above were all of normal caliber. The spinal 
cord appeared grossly normal, with no evidence of thrombosis 
of any of the cord vessels. Death was attributed to pulmonary 
edema, secondary to cardiac decompensation due to arterio- 
sclerotic heart disease, with contributing causes of transverse 
myelitis and its complications of the attending paraplegia. 


Comment 


Postoperatively, upon discovery of the paralysis and 
anesthesia to the level of T-8, an attempt was made to 
postulate what the lesion could be that gave this picture. 
A propagating thrombosis progressing up from the site 
of injection (L-3) to T-8 was considered, but the urinary 
output was essentially normal, and any progressing ob- 
structive lesion in this region should have occluded the 


renal arteries, with its attendant oliguria or anuria. The - 
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ileus could be on either a neurological basis (myelitis) or 
an occlusive (superior mesenteric) basis, and we were not 
sure which held in this case, but, again, on an occlusive 
basis the lesion should have likewise occluded the renal 
arteries. Another alternative was a dissecting posterior 
aneurysm or para-aortic hemorrhage that embarrassed or 
occluded the vertebral arteries but spared the renals; 
however, the puncture sites were made anteriorly, 
and good hemostasis had been observed before the 
closure. Direct injection of the sodium acetrizoate into 
the spinal cord in error was out of the question, as the in- 
jection had been done under direct vision and the pulsat- 
ing reflux of arterial blood into the syringe each time was 
evident. The neurological findings indicated a cord le- 
sion at the level of T-8, well above the level of injection 
of the medium and manipulation of the aorta and ad- 
jacent viscera. A toxic reaction to the opaque medium 
was the most logical explanation, but how and why the 
level of T-8 was involved was not well understood. In- 
volvement at this level may have been through direct 
sensitivity of the cord matter to the medium or indirectly 
through spasm or thrombosis of the spinal vessels. The 
findings at autopsy enable us to postulate the probable 
sequence of events on both a mechanical and a chemical 
basis. Examination revealed no ruptured plaques, no re- 
cent hemorrhage, and no recent thrombosis. The aorta 
was occluded almost completely by the funnel-shaped old 
organized thrombosis, such that the aortic blood stream 
was channeled into the dilated ostia of the right fourth 
lumbar artery and, also, dilated third lumbar arteries. 
These served as the main take-off of collaterals from the 
aorta at this level. These dilated lumbar vessels, passing 
posteriorly, divide into three branches, the largest being 
the dorsal, which in turn gives off the spinal artery with 
its rich cord plexus including the anterior spinal artery. 
The hemodynamics were such that the medium injected 
into the aorta was forced (with minimal dilution) into 
the collateral channel of the dilated lumbar arteries and, 
relatively, directly into the cord plexus, rising to the level 
of T-8 through either the anterior or the paired posterior 
spinal arteries. Furthermore, the cord matter itself is 
supplied mainly by the so-called endarteries, such that 
toxic substances delivered to these vessels have little 
chance for dissemination or dilution. Through such a 
sequence one can readily visualize how the concentrated 
Opaque medium was thus delivered relatively undiluted 
into the gray and white matter of the spinal cord itself. 
The toxic effect of the dye was upon the neurological 
tissue itself and not indirectly through spasm or throm- 
bosis of the cord’s nutrient arteries. Grossly and micro- 
scopically, no thrombosis or injury to the cord vessels 
was seen. The cord injury was due to the toxic effect of 
the medium upon the cord matter itself (fig. 2). 

A review of the literature reveals that death due to 
sensitivity to the radiopaque mediums has been pre- 
viously reported. Pendergass’ survey reports an inci- 
dence of 0.0039% (urographic examinations) usually 
on a basis of a systemic reaction to the medium. Wagner ? 
reports the first fatality following abdominal aortography 
for peripheral vessels. This death occurred when the 
mesenteric artery was inadvertently injected with sodium 
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iodide, and mesenteric thrombosis ensued. This was a 
complication of indirect abdominal aortography, as was 
the transverse myelitis in Boyarsky’s case. Boyarsky 
postulates sensitivity of the central nervous system to the 
medium (sodium acetrizoate) as the cause of the trans- 
verse myelitis he reported, although other factors could 
not be ruled out with certainty. That the central nervous 
system is highly sensitive to radiopaque mediums has 
been shown by Bloor.’ Wagner,‘ discussing complica- 
tions after peripheral aortography related to the use of 
organic iodide compounds, states that motor paralysis 
may occur, skin and tendon reflexes may be abolished, 
and anesthesia may be present distal to the zone of injec- 
tion of peripheral vessels. Sensitivity of an organ to drugs 
or chemicals is often in proportion to the concentration 


. 


: 
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Fig. 2.—TJop, photomicrograph section through lumbar level of spinal 
cord showing diffuse areas of fatty degeneration of anterior and lateral 
funiculus. Degeneration also extends into the gray matter. Bottom, higher 
magnification of above section showing diffuse vacuolation of degenerated 
white matter. 


of the medium, and in view of this we have since stopped 
using 70% sodium acetrizoate and find a 50% solution 
fully as satisfactory in definition. If the first injections re- 
sult in an unsatisfactory aortogram, we advise a lapse of 
7 to 10 days before a second injection is attempted. In 
addition, it is realized that seeking a higher level well 
above the palpable block for site of injection increases 
the opportunity for dilution of the medium and increases 
the number of collateral channels to distribute the dye. 
This injection site at a higher level substantiates Dos 
Santos’ admonition to avoid injections below T-12, so 
that major vessels will be avoided. With advances in vas- 
cular surgery there is an increasing use of aortography, 
and, although aortography is usually considered an 
innocuous procedure, it carries with it a certain mor- 
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bidity and even mortality. With increased caution and 
improved techniques, these can be eliminated, and this 
case is reported with that point in view. 
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NEW METHOD OF PREPARING CONCEN- 
TRATED ERYTHROCYTES FOR TRANSFUSION 


Amour F, Liber, M.D. 


and 
Birdy H. Kramer, B.A., New York 


Concentrated erythrocytes are generally prepared for 
transfusion by inserting a sterilized trocar through the 
stopper of a bottle containing sedimented or centrifuged 
citrated blood and by aspirating either the plasma or the 
erythrocyte layer. Despite all aseptic precautions, this 
entails an unavoidable risk of contamination. A new 
method has been devised that eliminates this danger, 
simplifies the technique, and makes it more economical. 

The ever-widening therapeutic indications for con- 
centrated erythrocytes have recently been reviewed,' and 
a new indication—prevention of citrate intoxication— 
has been reported.” It is becoming recognized that the 
risk of contamination is serious and constitutes the main 
obstacle to the widespread use of packed erythrocytes.* 
One corollary is that concentrated erythrocytes must be 
used at once, so that any contaminating organisms will 
not have time to grow. The rate of contamination of 
bank blood has been found to be 2.24% at the time of 
collection and 4.5% just before transfusion.* A second 


entry into the bottle would certainly increase this per 


centage and should be condemned for the same reason 
as the sterility test: “A sterility test shall not be done on 
blood intended for transfusion. Rigid aseptic technique 
and maintenance of a sterile closed system from donor to 
recipient is considered greater assurance of a sterile 
product than can be given by sterility tests which neces- 
sitate a break in the closed system.” ¢ 

In addition to the number of punctures, there may be 
two other factors predisposing to contamination of con- 
centrated red blood cells. 1. Removal of bactericidal 
substances in the plasma may increase the chances of 
survival of micro-organisms in the erythrocyte layer. An 
analogy is the greater bactericidal power of blood serum 
than clot for Salmonella typhosa.’° 2. Separation of 
erythrocytes is usually done on refrigerated blood. Mi- 
cro-organisms present on the stopper are thus more 
likely to be cryophils than at the time of the original 
puncture, and this factor would increase the chances of 
bacterial survival and damaging growth among the cold 
erythrocytes, particularly if the bottle is returned to the 
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The ring-shaped adapter pad used in this study was constructed by 
Mr. Helmut George Just, Veterans Administration Hospital. 


| 
» 
‘ 
| 
| 


Vol. 161, No. 9 


refrigerator between separation and use. Fatal transfu- 
sion reactions caused by cryophilic bacteria have been 
reported.* 


In the method we are using, concentrated erythrocytes 
are infused into the patient’s vein directly from the 
original blood container, without preliminary puncture of 
the stopper or aspiration of fluid. To accomplish this, 
the blood is sedimented or centrifuged with the bottle in- 


verted. The method, although simple, requires careful. 


attention to details. 


CENTRIFUGE CUP 


CONCENTRATED 
RBC. 


CENTRIFUGE CUP 
ADAPTER 


CENTRIFUGE CUP 
CUSHION 


Diagram showing centrifuge adapter. Above, longitudinal section of 
adapter supporting the inverted blood bottle in the cup. Below, perspective 
view of adapter pad. 


Equipment 

The usual equipment for collecting and administering 
citrated blood is used. There are two special require- 
ments. The outlet of the stopper must be a closed dia- 
phragm to be entered by puncture. Stoppers with re- 
movable tabs permit blood to leak out when the outlet 
is opened in the inverted position. The perforator of 
the recipient set must be firm and sharp. Some models 
are too blunt or flexible for our purpose. If the erythro- 
cytes are to be separated centrifugally, the usual blood 
plasma centrifuge is used; however, the inverted bottle 
cannot be centrifuged unsupported, as the stopper is 
pushed in and the bottle may break. A ring-shaped 
adapter pad (see figure) is placed in the cup and supports 
the shoulder of the bottle at a height such that the stopper 
clears the bottom of the cup. The dimensions are deter- 
mined by those of the cup and the bottle. The pad is made 
of Neolite (synthetic leather) covered with chamois. 
Other materials might serve the purpose, provided they 
could withstand the centrifugal force and the moisture 
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condensed on the cold bottle. Agglomerated cork rings 
commonly used in laboratories were of suitable size but 
disintegrated after a few centrifugations. 


Procedure 


Blood is collected in the usual way in acid-citrate-dex- 
trose solution. Erythrocytes may be separated from fresh 
or stored blood. If the cells have separated from the 
plasma during storage, the bottle is inverted slowly so 
that the two layers will flow into their new positions with 
as little mixing as possible. If time permits, separation is 
completed by leaving the bottle inverted. This requires 
from one to five days. If the concentrated erythrocytes 
are needed sooner, the inverted bottle is centrifuged us- 
ing the adapter described above. Water cannot be used 
for balancing as it might leak through the stopper into 
the blood. Two opposite centrifuge cups, each contain- 
ing a bottle of blood in position over the adapter, are bal- 
anced by attaching rubber bands about the bottle. If 
only one unit of blood is to be prepared, it is balanced 
with an equivalent bottle containing water. 

In all subsequent handling, storage, and transporta- 
tion the bottle is kept inverted and agitation is avoided 
sO as to maintain separation of the erythrocytes and 
plasma. With reasonable care mixing of the layers is 
surprisingly easy to avoid. After the bottle has been 
suspended beside the patient, the perforator of the re- 
cipient tube is inserted from below through the outlet 
diaphragm of the stopper without prior puncture. The 
transfusion is stopped after all the erythrocyte layer has 
flowed into the patient’s vein. In order to prevent any 
backflow into the plasma the recipient set is removed 
while the bottle is still suspended. The bottle is now 
righted and returned to the blood bank. The plasma may 
be used for laboratory purposes. Whether it can be used 
therapeutically remains to be determined. 


Comment 


The new method has three advantages. 1. Contamina- 
tion by puncture of the stopper is eliminated. 2. The cost 
of puncturing and aspirating equipment and the time of 
technicians performing these tasks are saved. 3. If the 
concentrated erythrocyte transfusion is delayed or can- 
celed, the cells and plasma can be stored together until 
the expiration date and either the cells alone or the whole 
blood may be used, whereas, with the puncture-aspira- 
tion method, the separated erythrocytes had to be dis- 
carded if not used at once. There is one restriction to 
the scope of the method: transportation of the layered 
blood is limited to short distances, as within a hospital. 
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864. RAUWOLFIA ALKALOIDS—CUMMINS AND BALFOUR 


EFFECT OF RAUWOLFIA ALKALOIDS ON THE 
EXCRETION OF UROPEPSIN IN THE HUMAN 


Cummins, M.D. 
and 
Donald C. Balfour Jr., M.D., Los Angeles 


James F. 


In the number of observations on the pharmacology of 
Rauwolfia alkaloids, it is stated that increased intestinal 
peristalsis occurs rather frequently as a side-effect of these 
agents. In the dog, secretory and motor activity of the 
gastrointestinal tract is increased during administration 
of reserpine... On some occasions there is moderate 


heightening of colonic activity of the anesthetized rabbit 


or dog under the influence of reserpine, but, in these same 
experimental animals relaxation of the ileum has also 
been noted. In man, it is reported that diarrhea occurs 
often after administration of reserpine.* Goodman and 
Gilman * state that gastric secretion may be enhanced 
and that in al! probability Rauwolfia and/or its deriva- 
tives is probably contraindicated in the treatment of ulcer 
until this aspect of the drug has been elucidated. The 
purpose of this report is to demonstrate the effects of 
Rauwolfia, if any, on gastric secretion, using the measure- 
ment of uropepsin as an index of such activity. 

Janowitz, Levy, and Hollander * have demonstrated a 
close correlation between the excretion of pepsin in the 
gastric juice and uropepsin in the urine. This rather close 
correlation justifies the assay of uropepsinogen as a direct 
measure of gastric activity. Previous review by one of 
us (D. C. B.) has evaluated the usefulness and validity 
of this determination and the methods used herein.* 


Methods 


Uropepsin was measured by the technique of West and 
others." This method depends on the rennin-like activity 
that causes milk to form curd in a specified period of time. 
Control patients and patients with the following groups 
of conditions were used in evaluating the clinical situa- 
tion: hypertension, spastic colon, alcoholism, and peptic 
ulcer. All patients were instructed to collect urine for a 


24-hour period and to measure and record the volume of © 


urine excreted to bring a 4-oz. aliquot for assay. The pe- 
riod of collection was the 24 hours just prior to making an 
office or clinic call. No other alteration in therapy was 
planned. 

Where clinically possible, two separate 24-hour col- 
lections of urine were assayed for uropepsin content prior 
to the administration of Rauwolfia. In some cases this 
was not possible, especially with the alcoholics, so con- 
trols were obtained after Rauwolfia had been deleted as 
a medicament. 

Clinical Studies 


Twelve patients who were under treatment with anti- 
hypertensive medicaments for moderate arterial hyper- 
tension were secured from the hypertensive clinic of the 
Good Hope Medical Foundation. These patients had one 
or more manifestations of complications of elevated 
blood pressure, i. e., 'eft ventricular enlargement demon- 
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strated by electrocardiogram and/or x-ray photographs, 
mild stroke, or mild elevated nonprotein nitrogen. All 
patients were ambulatory and realized they were receiv- 
ing an antihypertensive agent (reserpine, 1 mg. or more, 
or alseroxylon [Rauwiloid] 4 mg. daily by mouth). The 
study already in progress was a “double-blind” type, in 


which we, the patient, and the doctor treating hyper-_ 


tension did not know the medicament. As indicated, 
24-hour urine specimens were collected from the patient 
and were assayed for uropepsin content. A period during 
the course of antihypertensive therapy in which the pa- 
tients were given placebos was likewise used as a control 
study of uropepsin activity. In none of the 12 patients 
followed in this study was the uropepsin activity elevated 
above control periods. 

Reserpine has been used in the treatment of delirium 
tremens and acute alcoholic hallucinosis. This group of 
patients (10) had sufficiently severe manifestations of 
alcoholism and the psychomotor excitement attendant 
to withdrawal from alcohol to require hospitalization. 
Patients were given 4 or more mg. per day by injection in 
an effort to tranquilize them and make them less resistant 
to treatment. Twenty-four-hour urine specimens were 
obtained from these individuals during the later stage of 
their treatment, at which time they were more coopera- 
tive. Control levels were obtained after therapy with 


Uropepsin Determinations in Patients Before and During 
Rauwolfia Therapy 


Range of Uropepsin 
Determinations, 
Units per Hr 
Age Before During 
Type of Patient Men Women Range Therapy Therapy 
Hypertensive 10 12 48-63 8.3-25 8.3-54 
Control 4 4 28-35 §-32 §-32 
Aleoholie 8 2 re 54-93 54-111 
Spastic colon 7 12 30-56 7.2-56 5-48 
Peptie ulcer 2 2 48-52 33-53 34-76 


reserpine had been stopped. At this time, in patients to 
whom rather large doses of reserpine were given over a 
short period of time, no changes in the uropepsin levels 
were manifested. 


Rauwolfia is being utilized primarily because of im 


tranquilizing effect in the treatment of hypertension and 
many emotional diseases. This medicament was given to 
a group of 20 persons, the conditions of whom were 
diagnosed as “nervous stomach,” spastic colon, “nervous 
bowel,” or mucous colitis and whose complaints were 
those of distress in the left upper quadrant, gaseous dis- 
tention, “heart burn,” or bloating, accentuated by food 
and alkali and usually exacerbated by periods of emo- 
tional distress. None of these patients had evidence 
demonstrable by x-ray of abnormalities of the gastro- 
intestinal tract. Twenty-four-hour urine specimens were 
obtained prior to the institution of Rauwolfia therapy and 
then at biweekly intervals as long as they were receiving 
therapy, usually 8 to 12 weeks. Again, none of these pa- 
tients demonstrated any increase in uropepsin activity. 
In this group of 20 patients, patients did not complain of 
an increase in the frequency of bowel movements but 
were pleased by having the more regular movements as- 
sociated with general relaxation. 

Asymptomatic young adult men and women received 
reserpine in the usual dosage range over a three-week 
period without demonstrable effect on the excretion of 
uropepsin or general activity (see table). Four patients 
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with acute peptic ulcer, demonstrated radiographically, 
were given this medicament. All patients reported lessen- 
ing of the pain and an increase in the feeling of well- 
being unless depression resulted from the medication. 


Conclusions 


With determinations of uropepsin levels as a measure- 
ment of gastric function, no significant change in gastric 
function could be demonstrated with the clinical use of 
Rauwolfia alkaloids. The patients with spastic colon or 
peptic ulcer consistently showed clinical improvement 
rather than aggravation of symptoms. 
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PYROGLOBULINEMIA 
DIAGNOSTIC CLUE IN MULTIPLE MYELOMA 


Jonas Brachfeld, M.D. 
and 
Ralph M. Myerson, M.D., Philadelphia 


In 1953 Martin and Mathieson introduced the term 
pyroglobulinemia as the antithesis of cryglobulinemia to 
designate the condition in which the blood serum con- 
tains heat-coagulable globulin.‘ Since serologic tests for 
syphilis are routinely done in most institutions, pyro- 
globulins may be readily detected in the course of inac- 
tivating serum complement at 56 C. Though rare, pyro- 
giobulinemia has a high degree of correlation with multi- 
ple myeloma. Collier, Reich, and King found record of 
4 instances of heat-coagulable serum proteins in the per- 
formance of over 800,000 routine serologic tests for syph- 
ilis at the Cleveland Clinic.’ All four patients had multiple 
myeloma, although the significance of the abnormal 
serum characteristic was appreciated before death in but 
one instance. In reviewing the literature, Collier and his 
co-workers were able to cite no more than 20 cases of 
multiple myeloma in which heat-coagulable proteins 
were found. In most instances the abnormal reaction was 
attributed to the presence of Bence-Jones proteins in the 
serum. In view of the importance of pyroglobulinemia as 
a diagnostic clue in the diagnosis of multiple myeloma, 
the following case in which electrophoretic studies were 
performed on the serum and urine is presented. 


Report of a Case 


A 76-year-old white man was admitted to the Veterans 
Administration Hospital, Philadelphia, on Feb. 7, 1955, because 
of vomiting. He had been in good heaith until four months 
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prior to admission, at which time he developed postprandial 
vomiting, constipation, and periumbilical pain accompanied by 
loss of weight. During this illness he had noticed mild aching 
pain in both hips and lumbar region. His history and family 
history were not remarkable. Physical examination on ad- 
mission revealed a poorly nourished elderly white male who 
appeared chronically ill. Temperature, pulse, and blood pressure 
were within normal limits. The physical examination showed 
no significant findings. The abdomen was soft; there were no 
masses or palpable organs, and there was no spasm or tenderness. 
There was no bone tenderness. The presumptive diagnosis was 
carcinoma of the stomach. Initial laboratory studies revealed 
hemoglobin, 11.5 gm. per 100 cc.; hematocrit, 34%; leukocyte 
count, 6,000 per cubic millimeter with a normal differential; 
blood urea nitrogen, 59 mg. per 100 ml. Urinalyses were 
within normal limits except for persistent albuminuria. 

The first clue to the correct diagnosis was obtained when 
repeated efforts to perform the serologic test for syphilis were 
unsuccessful because of coagulation of the serum after heating 
to 56 C. Attempts to liquefy the coagulum by cooling or heating 
it to 100 C were unsuccessful. Tests for cryoglobulins were 
negative. The total serum protein level ranged from 8.2 to 
9.6 gm. per 100 ml., with globulin of 5.4 to 6.6 gm. and albumin 
of 2.8 to 3.2 gm. per 100 mi. The serum calcium level was 
14.4 mg. per 100 ml., and the erythrocyte sedimentation rate 
(Cutler) was 100 mm. per hour. 


2-24-55/3- 23-55 INORMAL 


COMPONENTS ce |Gm./100 cc 
ALBUMIN 2.91: 3.08 3.52 — 4.72 
ALPHA, GLOBULIN 0.56 0.35 0.16 — 0.14 
ALPHA», GLOBULIN 0.68 0 .32— 0.76 
BETA GLOBULIN 3.49 3.59 0.45— 0.93 
GAMMA GLOBULIN .56 0.66 0.97 — 1.73 
TOTAL PROTEIN 8 .20 8.30 


Fig. 1.—Serum protein fractionation and electrophoretic pattern, 


The diagnosis of multiple myeloma was confirmed by the 
characteristic roentgen findings in the skull, ribs, spine, and 
pelvis and by the presence on sternal aspiration of large 
numbers of plasma cells, many of which were primitive in 
appearance. Gingival biopsy was negative for amyloid infiltra- 
tion. Electrophoresis of the serum revealed a marked increase 
in the beta globulin fraction (fig. 1). The urine was negative for 
Bence-Jones protein both by the usual heating method and by 


Fig. 2.—Electrophoretic pattern of urinary proteins, showing preponder- 
ance of beta and gamma globulins, approximating the myeloma peak in 
the serum. 


precipitin test. Electrophoresis of the urinary proteins revealed 
a predominance of beta and gamma globulins, with smaller 
amounts of albumin, alpha, and alpha, globulins (fig. 2). The 
beta-gamma maximum approximated that of the myeloma peak 
in the serum. This zone in the urine was diffuse in contrast to 
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the sharp peak seen in the serum. The patient was treated with 
urethan and local roentgen therapy to painful areas. His course 
was progressively downhill, and he died four months after ad- 
mission. Permission for autepsy was not obtained. 


Comment 


The term “Bence-Jones protein” currently refers to a 
group of proteins that have the characteristic physico- 
chemical properties of precipitating out of solution when 
warmed to 40 to 60 C and of partial or complete dissolu- 
tion at temperatures of 95 to 100 C. That Bence-Jones 
protein should not be regarded as a chemical entity is 
supported by differences in solubility, sedimentation 
velocity on ultracentrifugation, electrophoretic mobility, 
and serologic properties of its constituent substances. 
The presence of heat-coagulable proteins in the serum 
cannot always be properly attributed to Bence-Jones 
proteinemia. There appears to be no constant relation- 
ship between the presence of these heat-coagulable 
serum proteins, hyperproteinemia, and Bence-Jones pro- 
teinuria.* 

In the case reported, the absence of Bence-Jones pro- 
teinuria in the presence of heavy albuminuria and the 
similarity between the abnormal electrophoretic peaks 
in the serum and urine suggests that the coagulation of 
the serum was not caused by the presence of classic 
Bence-Jones proteins in the serum. Furthermore, the 
failure to redissolve or liquefy on further heating indi- 
cates the dissimilarities of the proteins. Heat-coagulable 
serum proteins have been described in conditions other 
than multiple myeloma.* The term pyroglobulinemia 
would therefore appear to be preferable to Bence-Jones 
proteinemia. 

Summary 


In a case of multiple myeloma, coagulation of the 
serum by heat during the performance of the routine sero- 
logic test for syphilis was the first clue to the diagnosis. 
Evidence suggests that a serum component different from 
Bence-Jones protein accounts for pyroglobulinemia. 


1. Martin, W. J., and Mathieson, D. R.: Pyroglobulinemia (Heat- 
ee Globulin in the Blood), Proc. Staff Meet. Mayo Clin. 28: 

, 1953. 

2. Collier, F. C.; Reich, A., and King, J. W.: Multiple Myeloma: A 
Report of 4 Cases Demonstrating Bence-Jones Proteinemia During Rou- 
tine Complement-Fixation Tests, New Engiand J. Med. 245: 969, 1951. 

3. Kydd, D. M.: Bence-Jones Protein in Serum, J. Biol. Chem. 107; 
747, 1934. 

4. Hammarsten, G.; Lindgren, G.; Othagen, B., and Ordell, R.: Hyper- 
globulinemia with a Unique Thermolabile y-Component: Report of a 
Case, Acta med. scandinav, 123; 50, 1945. Martin and Mathieson.* 


Iodine Metabolism.—Although much remains to be explored 
and yet to be discovered, the general scheme of iodine inetabolism 
has been etched out. It may be depicted as a grand cycle in 
which iodide is extracted from the blood by the thyroid gland, 
is there synthesized into thyroid hormone(s) and stored tempo- 
rarily in the thyroid follicles, and is then secreted as such into 
the circulation, from whence it is distributed to the tissues and 
metabolized; the iodine which is released returns eventually to 
the plasma as iodide again to be accumulated by the thyroid 
or excreted, primarily in the urine. Thus the cycle is not a closed 
one; iodine lost by excretion is replaced by iodine ingested with 
food and water and the result is a continual turnover of body 
iodine. The main cycle is also complicated by a number of off- 
shoots and sidings which provide alternative pathways, many 
details of which still require elucidation.—C. A. Berson, M.D., 
Pathways of lodine Metabolism, The American Journal of Med- 
icine, May, 1956. 
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DIFFUSION OF ALCOHOL THROUGH 
STOMACH WALL AFTER DEATH 


A CAUSE OF ERRONEOUS POSTMORTEM 
BLOOD ALCOHOL LEVELS 


Houghton Gifford, M.D. 
and 


Henry W. Turkel, M.D., San Francisco 


It is not fully appreciated that a large percentage of 
medicolegai autopsies, particularly those in smaller com- 
munities, are performed by general physicians. A great 
deal of criminal and civil litigation revolves around 
medicolegal autopsies and often around the blood alco- 
hol level found in a body at postmortem examination. 
General physicians, as well as pathologists, are often 
called upon to draw blood samples at autopsy for analysis 
for alcohol. The common practice of both the general 
physician and the specialist is to take such samples from 
the blood that pools in the pericardiac sac after the great 
vessels are severed and the heart is removed. Only oc- 
casionally may an examiner draw blood from either the 
right or left ventricle or auricle before removing the 
heart. Sometimes a belated decision to test for presence 
of alcohol may require drawing blood from that which 
has pooled in one of the pleural cavities during autopsy. 

Little or no consideration has been given to the fact 
that these sources of blood lie relatively close to the 
stomach and that postmorten diffusion through the stom- 
ach wall of unabsorbed alcohol within the stomach at 
time of death might give false alcohol levels in fluid in 
adjacent cavities. Some reference works on legal medi- 
cine do not discuss this possibility at all. One reference * 
mentions, in passing, the possibility of postmortem dif- 
fusion from the stomach but in another paragraph spe- 
cifically recommends that blood for alcohol determina- 
tion be taken from the heart. The only source of informa- 
tion relative to this problem is the work of Bowden and_ 
McCallum,’ who reported on the diffusion of alcohol. 
through the wall of the isolated stomach at postmortem 
examination. In a portion of their study they instilled 
alcohol into the in situ stomachs of two cadavers two 
minutes and two hours after death, respectively, and 
several hours later demonstrated alcohol in heart blood. 
Their in situ studies, however, were unconvincing. In 
the two-minute postmortem instillation the control sam- 
ple taken before instillation showed alcohol present in 
significant amounts. In the two-hour postmortem instilla- 
tion the rise in alcohol level in blood of the heart was 
small. Moreover the method of alcohol determination 
that they used was such as to give positive results for re- 
ducing substances other than alcohol. 

To find if alcoho! diffuses post mortem through the 
wall of the in situ stomach and to assess the significance 
of such diffusion, we set up the following plan of study 
on natural deaths in cases in which autopsy was done 
at Stanford University Hospital. This was designed as 
nearly as possible to simulate the various routine ways 
of taking postmortem blood samples for alcohol level 
determination. 


From the Department of Pathology, Stanford University School of 
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Material and Methods 


Three common brands of 86 proof whiskey were in- 
troduced by an Ewald 32 gastric tube into the stomach 
of cadavers as soon as possible after death. The whiskey 
was allowed to remain in the stomach as long as the au- 
topsy could be postponed, usually overnight. The bodies 
were kept in a temperature of 6 C for the entire time. 
A sample of blood, labeled 1, was drawn with needle and 
syringe from either the right or left femoral vein in the 
femoral triangle before the whiskey was introduced. No 
other openings were made in the body until the time of 
autopsy. The whiskey stayed in the stomach for 10.5 to 
24 hours in the 11 cadavers presented here. In cases 1 
through 5 the tube was removed after the whiskey was 
. introduced; in cases 6 through 11 it was clamped and left 
in place. In each instance the tube was guided manually . 
past the glottis and into the esophagus. 

At the time of autopsy the following samples of blood 
and cavity fluid were drawn (with results given in the 
table) in a manner to follow as nearly as possible the 
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other confusing reducing substances. In each instance 
two determinations were made. In 76 of 77 samples the 
two determinations agreed within 0.02 gm. per 100 cc.; 
the average of the two is recorded in the table. 
Comment 

The most salient feature of the findings presented in 
the table is the fact that alcohol may diffuse post mortem 
through the wall of the in situ stomach in quantities that 
are high enough to give significantly false levels of 
blood alcohol in all sites tested except the femoral 
veins. Nine out of 11 cases showed a negative test for 
alcohol in blood from the femoral veins before and after 
instillation of whiskey into the stomach. Case 10 showed 
a small amount, and roughly the same amount, present 
in the femoral veins before and after instillation of the 
whiskey into the stomach. Case 1 was the only other one 
to show alcohol in the blood from the femoral veins, 
and this occurred after a stomach rupture produced by 
the gastric tube, with loss of whiskey into the peritoneal 
cavity. Nevertheless the femoral vein blood level of alco- 


Studies of Blood Alcohol Levels in Eleven Cadavers 


Specimen No. (Alcohol Level, Gm./100 Ce.) 


1 2 3 4 5 6 7 8 
Blood of 
Death Instil- Femoral Vein 
Ca- Whiskey to lation Blood of 
daver, _In- Instil to Pre- Post- Blood of Ventricle Peri- Blood of eri- 
stilled, lation, Autopsy, instil- instil- cardiac Pleural cardiac Pleural 
No. Oz. Hr. Hr. lation lation Right Left Sac Cavity Fluid Fluid Cause of Death 
1 6 2% 10% Neg. 0.017 0.048 0.017 0.058 0.050 AAAS Carcinoma of lung 
2 6 ll Neg. Neg. 0.025 0.021 0.103 Pulmonary emboli 
3 6 4% 13% Neg. Neg. 0.010 vases 0.044 0.069 Hemochromatosis 
4 6 3% 24 Neg. Neg. 0.010 0.064 0.184 0.298 Ruptured aorta, 
traumatic 
5 6 1% 15% Neg. Neg. 0.009 0.002 0.061 Ws ok Sean's Bacterial endocarditis 
6 6 1 16 Neg. Neg. 0.088 0.037 0.109 0.286 0.526 anes Carcinoma of panereas 
7 6 55 16% Neg. Neg. 0.008 Neg. 0.036 0.076 0.020 0.077 Carcinoma of rectum 
8 6 4 17 Neg, Neg. 0.014 0.049 0.073 0.085 0.037 0.063 Pulmonary emboli 
9 6 19% 17 Neg. Neg. 0.017 0.018 0.008 0.056 0.058 0.105 Carcinoma of lung 
10 3 9 17 0.007 0.010 0.017 0.072 0.106 0.124 0.134 0.116 Renal failure, acute 
wl 3 je 12 Neg. Neg. 0.106 0.103 0.296 0.312 0.124 0.254 


Peritonitis 


techniques customarily used to take blood samples (all 
were taken with needle and syringe): (1) blood sample 
drawn before whiskey was induced; (2) blood drawn 
from the opposite femoral vein postinduction (as done for 
specimen 1); (3) blood drawn from intact right ventricle 
of the heart; (4) blood drawn from intact left ventricle of 
the heart; (5) blood drawn from pericardiac cavity, after 
great vessels of heart were severed and blood flowing 
from heart and distal segment of great vessels was al- 
lowed to pool in the pericardiac cavity (any pericardiac 
fluid present removed first and pooled blood allowed to 
stand for one to two minutes); (6) blood drawn from left 
pleural cavity, where it was allowed to pool and stand 
for one to two minutes after spilling over from the peri- 
cardiac sac as noted in sample 5 (pleural fluid removed 
first); (7) pericardiac fluid drawn before blood was al- 
lowed to pool; and (8) pleural fluid drawn before blood 
was allowed to pool. The blood was drawn into bottles 
containing sodium fluoride. The bottles were tightly 
stoppered and kept in the refrigerator until the tests were 
made. The method of Kozelka and Hine * was used, as 
this is specific for alcohol, being designed to eliminate 


hol was not significantly elevated in this case. This would 
suggest that the femoral veins may be a good source of 
blood determinations, even in the case of traumatic death 
with stomach rupture. 

It was possible to allow the whiskey to remain in the 
stomach for a period ranging from 10.5 to 24 hours. 
The time from death to instillation of the whiskey was 
1 to 55 hours. Within these ranges neither the dura- 
tion the whiskey was present in the stomach nor the time 
from death to its instillation was directly related to the 
diffusion of the alcohol. However, it would seem likely 
that much shorter periods of time for diffusion through 
the stomach wall might produce lower levels of alcohol 
in nearby fluids and tissues. No particular attempt was 
made to determine the effect of the concentration of 
whiskey on the diffusion of alcohol through the stomach 
wall. It is significant, however, that, although 6 oz. of 
whiskey was instilled in each of nine cadavers and 3 oz. 
in the other two, the latter two had among the highest 
levels of blood alcohol in the various sites tested. This 
would suggest that the condition of the stomach wall, and 
perhaps the degree of postmortem digestion that has 
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occurred, may be considered the decisive factor in de- 
termining the degree of diffusion that takes place. Addi- 
tional support for this idea may be found in case 6, in 
which the stomach wall was so autolyzed that it ruptured 
from gentle handling at the time of autopsy, and in case 
10, in which the cause of death was peritonitis, as these 
two cases showed the greatest degree of diffusion of all 
the 11 cadavers studied. The concentration of alcohol 
found was roughly inversely proportionate to the distance 
of the sampling site from the stomach. In general, in any 
one case the pleural cavity contained the highest alcohol 
level (larger amounts of fluid in the cavities occasionally 
diluted the alcohol present lowering the alcohol con- 
centration), the pericardiac cavity the next highest, then 
the right and left ventricle, and finally the femoral veins. 
These findings appear consistent with what might be ex- 
pected of a diffusion process. 

Since there was no significant degree of food remaining 
in the stomach in any case, it was impossible to judge 
how this might influence the postmortem diffusion of 
alcohol. Food in the stomach in any quantity is known to 
delay absorption of alcohol during life. The tissues, 
cavities, and cavity fluid adjacent to the stomach often 
had a strong odor of alcohol that was detected before the 
stomach was opened. The causes of death in these 11 
cases as shown in the table, with the exception of case 10 
as discussed above, were not pertinent to the findings in 
this investigation. 

A level of 0.150 gm. of alcohol per 100 cc. of blood is 
usually taken by the courts as indicative of intoxication. 
In 5 of the 55 blood samples drawn following instilla- 
tion of whiskey into the stomach, this legal level for in- 
toxication was exceeded. This occurred in spite of the 
fact that these persons, as well as the others tested, were 
known not to have been drinking before death, since 
femoral vein blood drawn before instillation of the 
whiskey was negative for alcohol. Hence, the blood alco- 
hol level must have resulted solely from diffusion of the 
alcohol placed in the stomach. Two of these five samples 
were from blood that pooled in the pericardiac cavity 
and three were from blood that pooled in the pleural 
cavity. In other samples taken from blood pooled in the 
pericardiac and pleural cavities, and in samples from 
both the right and left ventricle, significantly high levels 
of alcohol were found. These false levels were often so 
high that the addition of them after death to an already 
present low and true level of blood alcohol would give 
a level erroneously indicating a state of intoxication. 

If this diffusion of instilled alcohol, which apparently 
takes place post mortem in the stomach, will also take 
place after death when the alcohol still remains in 
the stomach from vital ingestion—and there is reason to 
believe it will ‘“—then it would be wise to abandon draw- 
ing blood samples for alcohol determination from tho- 
racic structures such as the heart, pericardiac sac, and 
pleural cavity. The femoral veins would seem to be re- 
mote enough from the stomach, even when the stomach 
is ruptured, to afford a reliable source of blood samples. 

In practice it was found that a ready approach to the 
femoral vein was through the abdominal cavity. By re- 
tracting the lower abdominal wall laterally, the region 
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of ligamentum inguinale (Poupart’s ligament) overlying 
the femoral vessels is exposed. Section of the ligamentum 
inguinale allows easy access to the femoral vein. A nick 
in the vessel wall permits insertion of a glass-tipped rub- 
ber bulb syringe for withdrawal of blood. Elevating the 
leg and, if necessary, milking the leg toward the body 
will provide an adequate flow of blood into the syringe. * 
The practical value of drawing blood from a distant site 
such as the femoral vein, instead of from thoracic struc- 
tures, may need some testing. Samples taken from the 
heart and femoral vein of medicolegal autopsies should 
be compared in a series of cases to see with what fre- 
quency differences are found. The chances of such dif- 
ferences being present would seem to be directly related 
to the chances of unabsorbed alcohol being present in the - 


_ stomach at the time of death. However, regardless of the 


frequency of differences between a blood alcohol level 
in thoracic structures and that in distant sites, the pos- 
sibility of such a diffusion producing a false alcohol level 
in any one case may remain to confuse the findings in that 
instance. Case 11 showed levels of drunkenness or near- 
drunkenness in right and left ventricles, pericardiac sac, 
and left pleural cavity blood after only 3 oz. of whiskey 
(equivalent of three or less cocktails) was placed in the 
stomach. A person killed, either in an accident or at the 
hands of another, might be mistakenly classified as drunk 
if death occurred shortly after he had consumed a few 
drinks. 


Summary and Conclusions 


Common brand 86 proof whiskey, in 6-0z. and 3-oz. 
quantities, was instilled into the in situ stomach of 11 
cadavers and allowed to remain there from 10.5 to 24 
hours. The whiskey diffused through the stomach wall 
and produced significantly high levels of blood alcohol 
in the right and left ventricles of the heart and in blood 
allowed to pool in the pericardiac sac and left pleural 


cavity; however, in specimens drawn from the femoral 
veins there was no significant rise in the blood alcohol 


level. In any one case, ingestion shortly before death of 
as little as 3 oz. of whiskey, or its equivalent, may give 
significantly high false blood alcohol levels in thoracic 
structures, These blood levels of alcohol produced by 
postmortem diffusion of unabsorbed alcohol from the 
stomach, alone or when added to low and insignificant 
levels of blood alcohol already present, may give an 
erroneous indication of intoxication. In order to obviate 
the possibility of a falsely elevated blood alcohol level 
due to postmortem diffusion of unabsorbed alcohol re- 
maining in the stomach at time of death, we believe 
blood to be taken at autopsy for alcohol determinations 
should be taken from a femoral vein. 


2398 Sacramento St. (15) (Dr. Gifford). 


1. Gonzales, T. A., and others: Legal Medicine: Pathology and Toxi- 
cology, New York, Appleton-Century-Crofts, Inc., 1954. Glaister, J.: 
Medical Jurisprudence and Toxicology, ed. 9, Baltimore, Williams & Wil- 
kins Company, 1953. 

2. Legal Medicine, edited by R. B. H. Gradwohl, St. Louis, C. V- 
Mosby Company, 1954. 

3. Bowden, K. M., and McCallum, N. E. W.: Blood Alcohol Content: 
Some Aspects of Its Post-Mortem Uses, M. J. Australia 2: 76-81, 1949. 

4. Kozelka, F. L., and Hine, C. H.: Method for Determination of Ethyl 


Alcohol for Medico-Legal Purposes, J. Indust. & Eng. Chem. 13: 905, 
1941. 


+ 
é 

‘ 

te 


Vol. 161, No. 9 


PREVENTION OF CONGENITAL SYPHILIS BY 
TREATMENT OF SYPHILIS IN PREGNANCY 


Nels A. Nelson, M.D. 
and 


Virginia R. Struve, R.N., Baltimore 


This is a study of the incidence of congenital syphilis 
among children whose mothers have histories of syphilis 
and of the relation of this incidence to the treatment of 
the mothers. 


Children Studied 


The histories of 1,279 children from 423 families were 
reviewed for this study. These families were selected on 
the basis that each included an infant, born late in 1950 
or in 1951, who was followed by the Baltimore city health 
department in 1951 because of a history of syphilis in the 
mother. The records of 428 infants (there were five sets 
of twins), their siblings, and their mothers were reviewed. 
There were 59 children known to have been born before 
their mothers were infected, the mothers having had pri- 
mary or secondary syphilis at the time of diagnosis, so 
that the approximate dates of their infections are known. 
These 59 children have been dropped from the study as 
not at risk, leaving 1,220 children to be studied. 


Definition of the Treatment of the Mothers 


In order to study the relation of congenital infections 
to the treatment of the mothers, the children of the treated 
mothers have been divided into two groups; the first con- 
sisted of children whose mothers had had one or more 
courses of treatment before delivery, and the second 
consisted of children whose mothers had had less than 
one course of treatment before delivery. A course is de- 
fined as the amount of treatment that was held to be 
desirable at the time the mother was treated and given 
within a reasonable period, without excessive treatment 
delinquency. For mothers treated with an arsenical and 
~ heavy metal, this might vary from an intensive course of 
30 injections of an arsenical (usually oxophenarsine 
{Mapharsen] hydrochloride) and 10 injections of bis- 
muth subsalicylate in 10 weeks to alternating courses of 
8 weekly injections of an arsenical (usually neoarsphen- 
amine) and 8 weekly injections of bismuth subsalicylate, 
to a total of 64 injections. If the patient, treated by the 
latter schedule, received 20 injections of each drug, it was 
considered that she had had a course of treatment, even 
though she did not receive the entire 64 doses. A course 
of penicillin treatment might consist of 1,200,000 or 
2,400,000 units of soluble penicillin, combined with a 
few doses of an arsenical and bismuth, usually given in a 
hospital, or 4,800,000 units, or more, of procaine peni- 
cillin in a form that maintains significant blood levels for 
several days, usually given on an ambulatory basis. 


Definition of Freedom from Congenital Infection 


An attempt was made, in the case of each child born 
to a mother with a history of syphilis, to examine the 
child at intervals, until it was at least 3 months old. We 
believe it may be reasonably assumed that the child does 
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not have syphilis if blood tests and clinical examinations 
are negative at that age. We have never yet discovered a 
congenital infection in older children who had no signs 
of the disease at 3 months of age, and 325 of the children 
in the present study were examined when they were more 
than one year old. Furthermore, if a mother has congen- 
ital syphilis it is extremely unlikely that her children will 
have congenital infections. If the mother has achieved 
permanent seronegativity before delivery, as a result of 
treatment, it is quite unlikely that her infant will be in- 
fected. Accordingly, we have assumed that a child in 
whom no evidence of infection could be discovered at 
age 3 months or over or whose mother, herself, had con- 
genital syphilis, or whose mother’s blood test was nega- 
tive before delivery and did not relapse, is free from 
infection, even though conclusive examination of the 
infant was not made. As shown in table 1, 43 congenital 
infections were discovered among the 1,220 children. 


Infections in Children Based on Mothers’ Treatments 


Children of Untreated Mothers.—Conclusive data are 
available for 199 of the 247 children born to untreated 
mothers. There may have been additional infections 
among the 48 remaining children who were not examined, 
or whose final examinations, although negative, were at 
too early ages to be conclusive. Hence, the rate of 13.4% 
(table 1) is conservative. Since the dates of infection 
of these mothers are not known, it is possible that some 
of the 247 children were born before their mothers were 
infected and were not at risk. If this is so, however, the 
incidence of congenital infections among those children 
who were actually at risk would be greater than shown. 
Unfortunately, little is known about accidents in preg- 
nancy or stillbirths or deaths of children in the families 
of these untreated mothers. Consequently, the number 
of children of untreated mothers may be somewhat 
larger than our data indicate. These incidents are more 
likely to occur if the mother has not been treated, how- 
ever, so that such an increase in the number of these 
children would be balanced, to some degree, by the prob- 
ability that congenital infections might have caused some 
of the incidents. We believe, therefore, that the indicated 
incidence of congenital infections would not have been 
materially decreased by the inclusion of these children 
concerning whom no data are available and that it might 
have been increased. 

Children of Inadequately Treated Mothers.-—Conclu- 
sive data are available for 142 of the 174 children born 
to mothers who had had less than one course of treatment. 
There may have been additional infections among the 
remaining 32 children in this group whose examinations 
were not conclusive; hence, the rate of 5.8% (table 1) 
is conservative. Considerably more is known about acci- 
dents in pregnancy, stillbirths, and neonatal deaths in 
this group than among the children of untreated mothers, 
since the mothers were more often followed during sub- 
sequent pregnancies, once the diagnosis of syphilis had 
been made. Unrecorded incidents of this nature, there- 
fore, would have less effect upon this universe of children 
than it may have had upon the universe of children of 
untreated mothers. - 
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It will be noted, from table 2, that all of those mothers 
who had received less than one course of treatment had 
been treated with an arsenical. None of the mothers who 
were treated with penicillin received less than one course 
of treatment. All 10 of the congenital infections in chil- 
dren of treated mothers were in children whose mothers 
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Children of Adequately Treated Mothers.—Conclusive 
data are available for 654 of the 799 children born to 
mothers who had had one or more courses of treatment. 
No congenital infections were discovered among these 
654 children. It seems reasonable to assume that few, if 
any, infections occurred among the remaining 145 chil- 


TaBLeE 1.—Results of Follow-Up of 1,220 Children of 423 Mothers with a History of Syphilis, According to Mother's Treatment 


No. of 
Children 
No. of Children Not Infected t Known 
8. T. S.* Mother's Child's Child’ s 
Children Infected Negative Mother S.T.S. S. T.S. S.T.S. 
with Syphilis atA Has Negative Negative Negative Child 
A 3 Mo. Gonsanital Before at Age at Less Not Ex- 
Mother’s Treatment Total No % Total or Over Syphilis Delivery 2to3 Mo. Than2 Mo. amined 
Less than 1 course t................. 174 10 5.8 132 109 1 2 5 16 11 
1 OF MOTE COUTS@S..........0...--0005 799 0 0 654 572 10 72 48 72 25 
*S. 8. =serolocie test for syphilis. 


+ All arsenical. All mothers treated with penicillin had one or more courses. 


TABLE 2.—Results of Follow-Up of 973 Children Whose Mothers Were Treated for Syphilis, According to Drug Used and Amount 
and Relation of Treatment to Pregnancy 


Total — Than One Course One or More Courses 
Infected — Tot al Infected Total Infected 
Drug Used in Treatment of Mother Children Children Children Children Children Children 
Total 
Treated Before Only 
Treated Before and During Pregnancy 
Treated During Only 


* Separate courses. 


TABLE 3.—Children Born to Mothers Who Had a Single Course of Treatment,* According to Drug Used, When Treated, and Result 
of S. T. S.* at Delivery 


Total Mother Treated 1 with Arsenieal Mother Treated with Penicillin 
S. T. 8S. at Delivery S. T. S. at Deliv ery S. T.S. at Delivery 
Treatment, Mo. Before Delivery Total Positive Negative Total “Positive Negative Total Positive Negative 
wp 28 27 1 0 0 28 27 1 
90 65 25 18 11 2 77 54 23 
187 106 81 90 54 36 97 52 45 


* There were no congenital infectious in this group of children, 
+S. T. S. = serologic test for syphilis. 


had received less than one course of treatment of the 
arsenical-bismuth type. (It will be noted, furthermore, 
from table 5, that five of the mothers had received only 
a few doses of an arsenical and five had received only 
a few doses of each drug. ) ; 


dren in this group whose examinations were not conclu- 
sive (48 of these had negative examinations at between 
2 and 3 months of age, and only 25 were not examined 
at all). The mothers of 139 of the 799 children were 
treated with an arsenical and bismuth, the mothers of 


~ 
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489 with penicillin, and the mothers of 171 with separate 
courses of each of the two. It is recognized that time, 
itself, may affect the occurrence of congenital syphilis in 


TaBLe 4.—S. T. S.* at Delivery of Mothers of 799 Children, 
Mothers Having Had One or More Courses of Treatment* 
Titer of Positive Tests 


8. T.S. at 
Delivery Total Unknown 1-4 6-16 24-64 


92 288 121 | 


*S.T. S.cserolozie test for syphilis. 
+ There were no congenital in jections in this group of children. 
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252 first-born children in the families of mothers who 
had had one or more courses of treatment before any of 
their children were born. Of these, none had congenital 
syphilis. Although there is no method by which it may 
be determined when these children were born, in relation 
to the onset of the infection in their mothers, we find no 
reason why this characteristic should be appreciably dif- 
ferent in the two groups of first-born children. Accord- 
ingly, if it were to be assumed that treatment of the 
mother has no effect in the prevention of congenital syph- 
ilis, both groups of first-born children should have been 
equally at risk of infection. It seems safe to conclude, 


TABLE 5.—Forty-Three Children with Congenital Syphilis 


Diagnosis of Disease 
A. 


Mother's Treatment 


Age at 
Order Children ae 
osis, or See- 


of in or 
Birth Date Birth Fanily "he. ondary Late 


5 Birth x 
6 8 6 x 
1 3 2 x 
1 3 12 x 
1/5 3 1 x 
1 2 3 x 
1 4 9 x 
5 5 2 x 
2* 3 1% x 
1 8 12 x 
dace 1 7 24 x 
ep 2 4 Birth x 
2 8 3 x 
1 3 2 x 
3 4 1 
1 6 % x 
5 7 2 x 
1 2 Birth x 
4 161 8 26 9 


Primary Latent Stage 


Not 
Known 


Mo. Before wens: Drug Mo. Before Delivery 
After Delivery -— ~ 
Arsenical; Less 24 or 
Before After None Bismuth Than 1 1-9 10-24 over 
x 
16 ee 4A, 2B x 
3 
3 
29 
66 23A, 16B (over 99 mo.) .. x 
1 
At delivery 
2 
G2 
0.1 
WA x 
3 4A,4B x 
3 
12 
3 3A x 
9 SA x 
15 3A x 
1 
14 
3 SA x 
2 Gere 
1 4A, 2B x 
li4 
16 24 33 10 2 4 2 2 


* Pairs of children are siblings. 


infants of even those mothers who have had no treatment 
for syphilis; that is, time as well as treatment may de- 
crease the risk of the infection of the more recenily born 
children. There were, however, 130 first-born children 
in the families of the untreated mothers. Of these, 21 had 
congenital syphilis, at the rate of 16.2%. There were 


as a result of this study, that, if a woman has had at least 
one course of treatment, equivalent to a course as herein 
defined, whether of an arsenical and bismuth or of peni- 
cillin, and if she has since suffered no relapse or reinfec- 
tion, there is little, if any, risk that her children will have 
congenital syphilis. 


| 
96-256 

Negative........ 9?1 

799 

wou Ved ] 3 3 x 
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Risk of Infection in Relation to When Mother Was 
Treated.—From table 2, it will be noted that, if the 
mother has had one or more courses of treatment, it does 
not matter how long before delivery she received it; 
children born subsequently were at little or no risk from 
infection. Of the 973 children of treated mothers, 503 
were born to mothers treated at varying periods, some 
several years, before the pregnancy in question. 


Risk of Infection in Relation to Repeated Treatment of 
Mother.—It probably is unnecessary to retreat infected 
women during each subsequent pregnancy, as 277 of the 
422 children whose mothers had had only one course of 
treatment were born to mothers who were treated before 
pregnancy (table 3). Of course, great care must be 


3:5) 


\ 
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RATE PER 1000 LIVE BIRTHS 


1921 {1924 11927 |1930 11933 |1936 12939 | 1942 | 2945 | 1952 


Reported cases (solid line) and deaths (dashed line) from syphilis in 
children under one year of age (rates per 1,000 live births in Baltimore, 
1921-1955). 


taken, in each case, to determine whether relapse or rein- 
fection has occurred since treatment. In case of any 
doubt, re-treatment most certainly is in order. However, 
the mother’s serologic status in pregnancy may not neces- 
sarily provide the answer to the question of the need of 
retreatment. 


Risk of Infection in Relation to Serologic Status of 
Mother.—The results of the serologic tests of the mother 
may have no bearing upon the outcome to the child, so 
long as the mother has had at least one course of treat- 
ment (tables 3 and 4). The great majority of mothers 
(in 578 of 799 pregnancies) had positive serologic tests 
at delivery, many of them of high titer. If the mother’s 
serologic tests are positive at delivery, the infant’s test 
may also be positive (and remain so up to several weeks), 


due to the transfer of some of the mother’s reagin to the 
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fetal circulation, although the child may be free from 
infection. Unless the titers of the child’s tests are consist- 
ently and significantly higher than those of the mother, 
or unless there are clear clinical signs of congenital syph- 
ilis in the child, the question of the child’s infection may 
not be resolved until the child is at least 3 months of age. 
A negative serologic test then is essentially conclusive 
of freedom from infection. Additional tests may be made 
at the age of 6 months and one year, if further and final 
confirmation is desirable. 


Forty-Three Children with Congenital Syphilis 


Table 5 outlines the specific history of each of the 43 
infected children and their mothers. The 10 treated 
mothers had received few doses of arsenical plus, in some 
cases, few doses of bismuth. Except for a temporary halt 
in the three-year period 1948-1950, there has been a con- 
tinuous decline in reported syphilis in infants in Balti- 
more since 1938 (see figure). Only one case has been 
reported in the last two years, 1954 and 1955, and not 
a single death since 1950. In fact, it has now become 
rare to find a pregnant woman with syphilis who has not 
had at least one full course of therapy. Much of the 
decline since 1946 has been due, no doubt, to the 95% 
decline in the reported incidence of early syphilis, but 
the over-all decline is probably due to the effective co- 
operation between the prenatal clinics, the obstetric 
services, and the venereal disease clinics in Baltimore 
with the Baltimore city health department, to the end 
that every pregnant woman will be tested serologically 
and treated, if necessary. 


Summary and Conclusions 


In a study of 1,220 children of 423 mothers, with his- 
tories of infection with syphilis, the incidence of congen- 


ital infections in children born to untreated mothers was ©: 


13.4%. In children born to inadequately treated mothers 
it was 5.8%. No congenital infections occurred among 
the children of mothers who had received at least one full 
course of antisyphilitic therapy, whether an arsenical, 
bismuth, or penicillin course. If a pregnant woman has 
received at least one full course of treatment and has not 
since had a relapse or a reinfection, there is little or no 
risk of the infection of her children. It does not matter 
how long before delivery or pregnancy this treatment is 
given. It is not necessary to re-treat an infected woman 
during subsequent pregnancies, unless there has been a 
relapse or reinfection or there is the possibility that 
relapse or reinfection may have occurred. If a pregnant 
woman has had at least one full course of treatment, and 
has not since had a relapse or a reinfection, it does not 
matter that her serologic tests may be positive, even at 
high titer, so far as the outcome to the child is concerned. 
If, however, the mother’s tests are positive, the infant’s 
tests may also be positive up to several weeks, due to the 
transfer of the mother’s reagin to the fetal circulation, 
and, lacking clinical evidence of infection, it may not be 
possible to resolve the question of the child’s infection 
until the child is at least 3 months of age. 
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AGRANULOCYTOSIS AND SCARLATINIFORM 
ERUPTION DUE TO PHENINDIONE 


Bernard H. Pastor, M.D. 


and 
Albert F. Tetreault, M.D., Philadelphia 


Phenindione was first used clinically as an anticoagu- 
lant by Guegen and Soulier * in 1948, although its pro- 
thrombinopenic properties had been described by Kabat 
and his associates * in 1944. It has since proved to be 
a satisfactory orally given anticoagulant and has been 
used at the Philadelphia Veterans Administration Hos- 
pital with no significant toxic effects for approximately 
two years. We have recently observed a severe agranulo- 
cytic reaction to the drug associated with a diffuse scar- 
latiniform eruption, and we feel that the potential 
toxicity of this drug should be reemphasized. 

Guegen and Soulier* reported on two patients who 
had transient scarlatiniform eruptions 36 hours after 
the administration of phenindione; these cleared 
within five days after therapy with the drug was 
stopped. Blaustein and his associates * observed 
no toxic reaction in 400 cases; they observed 
only three instances of bleeding, two of which 
were minor in nature. Townsend and his co- 
workers * treated 115 patients, one of whom 
developed granulocytopenia. They felt that the 
association of the granulocytopenia with the 
drug might be fortuitous, since the patient re- 
covered promptly when the drug was withheld 
and others had not observed such a reaction. 
A year later, however, Brown and MacMillan,°* 
who had employed the drug in 143 cases with- 
out toxic effects, reported two cases of agranulo- 
cytosis, one fatal, in the next 118 patients 


TEMPERATURE (°F) 


W8C (1000's) 


NEUTROPHILS 


Therapy with the anticoagulant was stopped 
three days later. Her white blood cell count had 
fallen to 900 per cubic millimeter, with 100% 
lymphocytes, but she had a satisfactory response 
to corticotropin (ACTH). The second patient, a 64-year- 
old woman, received anticoagulant therapy for 21 days. 
One week later therapy was reinstituted because of re- 
current thrombophlebitis. In four days she developed 
fever, headache, and drowsiness. The white blood cell 
count was 600 per cubic millimeter, and the only granulo- 
cytes present were a few eosinophils. She failed to re- 
spond to corticotropin, cortisone, blood, and antibiotics 
and died in six days with extensive necrosis of the skin. 

Makous and VanderVeer ® reported a severe toxic 
reaction to phenindione in a 42-year-old woman who 
had high fever, hepatitis, jaundice, a morbilliform rash, 
a leukemoid blood picture, and anemia. Her symptoms 
began on the 16th day of her illness, 48 hours after 
the administration of the drug had been stopped. After 
recovery, test doses of the drug were given, which re- 
produced the febrile and systemic response. Recently 


From the Medical Service, Veterans Administration Hospital. 
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Breneman and his associates’ have reviewed the use 
of phenindione in 257 patients; they reported only two 
cases of maculopapular skin eruption, which developed 
within 48 hours and disappeared within a week after 
stopping use of the drug. 


Report of a Case 


A 33-year-old man was admitted to the Philadelphia Veterans 
Administration Hospital on May 27, 1955, with an uncompli- 
cated acute anterolateral myocardial infarction. On admission, 
his blood pressure was 135/85 mm. Hg, pulse rate 72 per minute, 
respiratory rate 28 per minute, and temperature 99.4 F (37.4 C). 
Physical examination was within normal limits. Initial labora- 
tory studies revealed a normal urinalysis, a hemoglobin level 
of 17.0 gm. per 100 ml., a white blood cell count of 8,900 per 
cubic millimeter, a hematocrit of 55%, and a sedimentation rate 
of 4 mm. per hour. Anticoagulant therapy with phenindione 
(Hedulin) was instituted. The patient was asymptomatic until 
the 14th hospital day, when he complained of a sore throat. 
Examination of the pharynx was negative. During the third and 
fourth weeks of his illness he had two brief episodes of chest 
pain, which were promptly relieved by nasally given oxygen; 
these were theught to have been an extension of his infarction. 


treated. The first patient, a 57-year-old woman, pore 
» developed symptoms on the 25th day of therapy. (art, Si 


HOSPITAL DAYS 


Course of patient with agranulocytosis due to phenindione (Hedulin). 


Bed rest and anticoagulant therapy were continued. On the 
38th day the patient developed a severe pharyngitis and a low- 
grade temperature elevation. A throat culture revealed alpha- 
hemolytic streptococci and diphtheroids, No blood cell count 
was done at this time, but four days previously it had been 
6,300 per cubic millimeter, with a sedimentation rate of 5 mm. 
per hour. Oxytetracycline (Terramycin) was given, but fever per- 
sisted and facial erythema developed. By the 46th day a diffuse, 
pruritic, scarlatiniform rash was present, and his temperature 
ranged from 101 to 103 F (38.3 to 39.4 C). He complained 
of a “gagging” sensation and frequent loose, brown stools. Blood 
cultures were sterile; throat cultures revealed alpha-hemolytic 
streptococci and micrococci (staphylococci). Agglutination tests 
and a chest x-ray were negative. 7 

The only medicaments he was receiving were phenindione, 
pentobarbital (Nembutal) occasionally at bedtime, and Nuporal 
lozenges (containing 1 mg. of dibucaine) for relief of his sore 
throat. Use of the latter two was stopped, but the anticoagulant 
therapy was continued. Symptomatic relief of itching was ob- 
tained with Burow’s solution, calamine lotion, and 1% hydro- 
cortisone (Cortef) ointment. The diarrhea was controlled by 
kaolin mixture with pectin (Kaopectate). Large doses of penicil- 
lin were given initially, but erythromycin was substituted a few 
days later. On the 49th day his temperature rose to 104 F 
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(40 C). A white blood cell count was 3,600 per cubic millimeter, 
with 2% neutrophils and 98% lymphocytes. Examination of 
the mouth and pharynx revealed extensive ulceration. Two days 
later, the white blood cell count was 2,300 per cubic millimeter, 
with 100% lymphocytes. On the 50th hospital day, therapy 
with phenindione was discontinued and 20 units of corticotropin 
was administered in 1,000 ml. of 5% dextrose in water over 
a period of eight hours. Thereafter 40 units of corticotropin 
(Acthar) gel was given intramuscularly daily and therapy wiih 
streptomycin, 0.5 gm. twice daily, and aqueous penicillin, 
300,000 units every six hours, was begun. 

Within 36 hours the patient was afebrile and desquamation 
of skin began. Examination of the sternal bone marrow revealed 
very few granulocytes, but one week later granulocytic hyper- 
plasia was present. On the Sth day of corticotropin therapy the 
white blood cell count was 6,500 per cubic millimeter, with 
19% neutrophils and 70% lymphocytes. Four per cent of the 
neutrophils were juvenile forms and 3% stab forms. The white 
blood cell count rose to a peak of 19,900, with 75% neutrophils 
on the 61st hospital day (the 11th day of therapy with corti- 
cotropin). During the period of increasing white blood cell 
count, many young forms, including myelocytes and promyelo- 
cytes, appeared in the peripheral blood (see table). The white 
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ulocytosis in our case, although this is by no means 
proved, since we are reluctant to attempt to reproduce 
the picture by giving the drug again. 

Despite the low incidence of agranulocytosis after the 
use of phenindione, it is important to recognize the 
possibility of this toxic reaction if this drug is to be 
widely used in myocardial infarction and thromboem- 
bolic disease. Our delay in recognizing the drug reaction 
resulted from our being unaware of the potential risk. 
Steroid therapy has markedly improved the prognosis in 
agranulocytosis; however, agranulocytosis may still be 
fatal if infectious complications cannot be controlled. 
Relapses may occur after apparent recovery if the eti- 
ological factor is not detected and eliminated. 


Summary 


Agranulocytosis is an infrequent but serious compli- 
cation of anticoagulant therapy with phenindione. De- 
spite the availability of steroid therapy, agranulocytosis 


Blood Studies in Patient with Agranulocytosis 


“‘Toxie 
Days in W.B.C,! Granu- Juvenile Stab 
Date, 1955 Hospital Cu. Mm. lations Cells Cells 
53 5,100 6 9 
56 10,000 + 13 13 
57 11,500 + 7 12 
fil 19,900 > 4 
6a 17,500 8 
67 12,500 7 
68 11,500 1 3 
72 7,600 1 13 
77 7,800 1 17 
79 6,300 3 
82 5,300 1 M4 
g1 6,600 10 
5,600 1 


te 


fas 


Differential, % 
mented Sub- Lympho-_ Baso- Mono-  Eosino- Promyelo- Myelo- 
Cells total cytes phils cytes phils eytes cytes 
2 9s 
100 

19 79 2 
26 58 5 
50 42 1 7 
ll 
60 89 1 
75 23 2 
71 37 1 1 
6S 26 ] 
50 48 2 
52 45 2 1 
61 3s 1 

63 35 2 a ‘ 
5d 43 2 
35 61 4 

51 46 3 

50 46 4 

45 §2 1 2 

45 53 2 


blood cell counts gradually returned to more normal levels. On 
the 61st day use of antibiotics was discontinued and the dose of 
corticotropin gel was decreased to 10 units per day. In 48 hours 
a pruritic, erythematous rash appeared on the arms and trunk. 
This subsided promptly when the dose of corticotropin gel was 
increased to 20 units daily. On the 70ih day the dose was 
again reduced to 10 units, and on the 7lst day therapy was 
discontinued. At this time low-grade fever recurred, after which 
the patient gradually became afebrile. 


Comment 


_ Agranulocytosis has been described as a toxic reac- 
tion to many drugs, important among which are amino- 
-pyrine, dinitrophenol, sulfonamides, and thiouracil de- 
-Yivatives. Other drugs have been incriminated by only 
_a few case reports. Agranulocytosis due to barbiturates 
‘is rare considering the widespread use of these drugs.” 
A number of cases of agranulocytosis of undiscovered 
etiology have been reported, with an incidence as high 
_as 44% in one series.* There is strong presumptive evi- 
‘dence that phenindione was responsible for the agran- 


may be fatal unless promptly recognized and treated. A 
diffuse scarlatiniform eruption was also present in the 
case described. 
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USE OF BULB AND BAG SET IN AEROSOL 
THERAPY 


Joe E. Holoubek, M.D., Shreveport, La. 


Aerosol therapy has become increasingly popular in 
the treatment of respiratory infection. For effective use 
of this method, a constant pressure should be employed 
in the nebulizer. The small bulbs supplied with many 
nebulizers on the market do not do this satisfactorily. 
Compressed-air pressure is simple to use if the office or 
hospital is supplied with it. If this is not available, the 
large commercial oxygen tank with the flow-meter and 
Y-tube attachment has proved most convenient and rela- 
tively inexpensive. In the home a small portable oxygen 
tank with a small needle valve is satisfactory. However, 
this form of tank is expensive, inconvenient, and bulky 
and does not lend itself to general use. To make aerosol 
therapy available in the home in an inexpensive, con- 
venient form, a bag and bulb set and about 3 ft. of rubber 
tubing are needed (see figure). The double-bulb cautery 
set manufactured by the Davol Rubber Company has 


Equipment (1, bulb; 2, bag with net; 3, 3-ft. rubber tubing, and 4, Cutter 
Safticlamp) used with nebulizer in aerosol therapy. 


been used. The bag is covered with a net to avoid over- 
distention. A clamp is placed on the end near the attach- 
ment of the nebulizer. A Cutter Safticlamp has been 
found most satisfactory, since it can regulate the rate of 
flow as well as act as a stopcock with one simple move- 
ment. The bulb-bag set can attain a pressure that will 
result in the flow of 7 to 8 liters of air per minute as 
measured on the oxygen therapy flow meter. For con- 
stant pressure it produces an average flow of 6 liters of 
air per minute for 12 to 15 seconds. Additional pressure 
may be obtained by compressing the bag with the hand. 
For most effective use the clamp is closed, the nebulizer 
is attached, and the bag is distended with air. Then, fol- 
lowing the technique of Barach and others,' the nebulizer 
is placed in the mouth and the clamp is opened just prior 
to the beginning of inspiration and closed just before the 
end of inspiration. Between breaths a few squeezes of 
the bulb will keep the bag distended and pressure up to 
the maximum effective level. This technique has proved 
very effective in the use of bronchial dilators in aerosol 
therapy, and the equipment may be carried by the physi- 
cian in his bag. The technique can readily be used in 
the home and is simple, inexpensive, and efficient. It is 


to be used only with those nebulizers that require a con- 
stant flow of about 6 liters of air per minute or less. 


In selected cases of respiratory infection, antibiotics 
may be used in aerosol therapy in this manner, but it is 
obvious that this procedure cannot take the place of the 
mask and rebreathing bag. It is advisable that the pa- 
tient hold his breath for several seconds after each in- 
spiration to avoid the exhaling of a large amount of nebu- 
lized material. 


1513 Line Ave. (39), 


1. Barach, A. L., and others: Inhalation of Penicillin Aerosol in 
Patients with Bronchial Asthma, Chronic Bronchitis, Bronchiectasis and 
Lung Abscess: Preliminary Report, Ann, Int. Med. 22: 485 (April) 1945, 


SKULL FRACTURE IN A TEN-DAY-OLD INFANT 
E. Lee Strohl, M.D. 


and 
Alfred D. Biggs, M.D., Chicage 


Skull fracture in newborn infants is due to some form 
of trauma. In most instances, the trauma occurs at birth, 
The skull fracture is discovered when subsequent neuro- 
logical symptoms and signs develop. However, the ma- 
jority of infants who receive cranial trauma and who de- 
velop neurological findings show no evidence of skull 
fracture. In a series of 98 infants with proved subdural 
hematoma, only 11 had roentgenologic evidence of skull 
fracture.‘ The natural resiliency of the infant skull is re- 
sponsible, primarily, for the lack of traumatic skull frac- 
ture.* Skull fractures, in infants, are more commonly of 
the linear type and basilar in location. The clinical sig- 
nificance of skull injury in a newborn infant rests upon 
the degree of accompanying cerebral injury. 


Report of a Case 


A 10-day-old infant, the first-born of triplets, was admitted to 
St. Luke’s Hospital July 3, 1955, for treatment of a head injury. 
The injury occurred in an automobile accident, the patient being 
thrown from the attendant’s lap, striking his head against the 
dashboard of the car and falling to the floor. The infant cried 
for five minutes after the accident and then began to breathe 
rapidly. Fifteen minutes later the breathing became normal and 
remained normal thereafter. The patient did not appear to lose 
consciousness or show any abnormal neurological signs. The 
infant's birth had been spontaneous and considered normal in 
every way. Physical examination revealed a well-developed, nor- 
mally formed Negro infant, weighing 5 Ib. 2 oz. (2,324.7 gm.), 
The only abnormal physical finding was an edematous area, 
about 3 cm. in diameter, seen and palpated beneath the scalp 
over the left parietal region. A definite depression of the skull 
at this point could not be palpated. During the hospital stay the 
infant slept at irregular intervals. Pulse rate ranged from 140 to 
176 per minute. He showed a normal weight gain. At no time 
did he show evidence of neurological disturbance. His tempera- 
ture remained normal. An electroencephalogram was reported 
as showing a mild suppression of voltage in the left parietal and 
occipital regions, suggesting minimal disorder in these areas. 
Roentgenologic examination of the skull revealed a stellate frac- 
ture of the left parietal bone (figure). A spinal tap revealed a 
normal cerebrospinal fluid. The patient was discharged from the 
hospital July 16, 1955, and has progressed normally to date. 


From the departments of surgery and pediatrics, Northwestern Univer. 
sity Medical School and St. Luke’s Hospital. 
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Comment 


The roentgenologic study of the fracture in this case 
is striking. It is unusual for such an extensive fracture to 
be seen in this age group. This type of fracture, without 
accompanying nervous system injury, is treated conserva- 
tively. The patient should be observed frequently, sub- 


Comminuted fracture of left parietal bone in 10-day-old infant. 


sequent to discharge, for late complications.* Many in- 
fants sustain some type of head injury. The most com- 
mon type occurs from a fall from the bath table or bed, 
when the mother’s back is turned. Such an injury occurs 
in infants old enough to move around. The majority of 
such falls do not produce fracture or detectable central 
nervous system damage. Nonetheless, the possibility of 
injury to the brain must always be kept in mind. We re- 
iterate that most infants with subdural hematoma and 
neurological signs do not have roentgenologic evidence of 
skull fracture. Conversely, in our experience, most in- 
fants with skull fracture, as in this newborn infant, do 
not develop neurological signs. There seems to be little 
relationship between skull fracture and brain injury in 
young infants. 
Summary 


A stellate fracture of the left parietal bone was seen 
in a 10-day-old infant, one of triplets. This type of frac- 
ture is unusual in this age group. Skull fracture in infants 
is frequently overlooked. Roentgenologic study of the 
skull is indicated to evaluate completely the damage pro- 
duced by head trauma. 


122 S. Michigan Ave. (Dr. Strohl). 
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TRACHEOTOMY PLUG—JACOBS AND AFFELDT 


J.A.M.A., June 30, 1956. 


REPORT ON THE USE OF A PLASTIC 
TRACHEOTOMY PLUG IN POSTPOLIO- 
MYELITIC PATIENTS 


Harry J. Jacobs, M.D. 


John E. Affeldt, M.D., Hondo, Calif. 


The development of a plastic plug to maintain the 
tracheostoma in our postpoliomyelitic patients was be- 
gun in 1953. This resulted from the need to overcome 
the disadvantages of the conventional silver tracheotomy 
tube that was in use. The objections to the conventional 
tube are the size, shape, composition, and appearance. 
The standard silver tracheotomy tube is usually too long. 
The tip frequently impinges upon the anterior tracheal 
wall, producing partial airway obstruction in addition to 
local irritation at the site of contact. It may ride on the 
carina tracheae with resulting ulceration or slip into the 
right or left main-stem bronchus. Its composition of 
silver, although silver is one of the most inert metals avail- 

able, causes tissue irritation and in addition frequently 
imparts an objectionable metallic taste and odor. The 
rigidity of the metal tube adds to its irritating qualities, 
and, finally, the large, rather dismal appearing external 
portion leaves much wanting esthetically. Until recently 
the only commercial devices available were all made of 
silver, and a review of the literature for the past 10 years 
failed to give us any leads. Thus a plastic plug repiacing 
the entire tracheotomy assembly was devised. There are 
now a few plastic tubes commercially available; how- 
ever, we have not had suf- 
ficient experience with them 
to make comment here. A 
report follows of the use of 
the plastic tracheotomy plug 
in 114 postpoliomyelitic pa- 
tients at the Rancho Los 
Amigos Respiratory Center 
during the past two years. 


Description 


The plug, as shown in ac- 
tual size in the figure, con- 
sists of a solid, polyethylene 
plastic rod, curved to con- 
form to the tracheal airway. 
The outer portion is flanged 
and slotted. It is available in 
sizes no. 3, 4, and 5S, corre- 
sponding to the outer diam- 
eter of the tracheotomy tube 
of similar number. The shaft is approximately 3.5 cm. 
in length and tapered at the distal end to about two- 
thirds the original diameter. The plug is kept in place by 
means of a chain, twill tape, or small plastic tubing, 
threaded through the slot and tied around the neck. 


Plastic tracheotomy plug 
(actual size). 


-From the Rancho Los Amigos Respiratory Center for Poliomyelitis 
and the Department of Internal Medicine, College of Medical Evangelists, 
Los Angeles. 

The Respiratory Center is aided by an annual grant from the National 
Foundation for Infantile Paralysis, Inc. 
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Indications and Contraindications 


The particular usefulness of the plastic plug has been 
observed in two ways in the treatment of postpoliomye- 
litic patients. First, it serves as a step in the weaning proc- 
ess from the tracheotomy tube toward complete closure. 
Secondly, it may serve as a permanent replacement for 
the tracheotomy tube. The plastic plug is indicated when 
the number of suctionings required is reduced and when 
the open tracheotomy is no longer necessary for ventila- 
tion. Conversely, the plug is contraindicated when much 
suctioning is required or when the open tracheostoma is 
needed for ventilation. 


A temporary replacement of the plastic plug with a 
tracheotomy tube may be necessary during an episode of 
an acute respiratory infection or atelectasis. Usually, if 
the suctioning required exceeds six times in 24 hours, a 
tracheotomy tube should be used, as catheter insertion 
and suctioning is easier and less traumatic through the 
metal tube. When the need for suctioning decreases, the 
plastic plug may be reinserted. 


The over-all results show a diminution in the need for 
suctioning. Prior to the insertion of the plug the average 
amount of suctioning required for the 114 patients for a 
three-week period was 1.51 times per day, with a range 
from none to 11 times per day. The average suctioning 
required for the first week after plugging was 0.53 times 
per day; for the second week, 0.42 times per day; and for 
the third week, 0.27 times per day. Two typical case 
histories follow. 

Report of Cases 


Case 1.—In a 27-year-old female, with onset of bulbospinal 
poliomyelitis Aug. 7, 1953, the average suctioning required for a 
three-week period prior to use of the plastic plug was 11 times 
per day. On Jan. 26, 1954, the tracheotomy tube was replaced 
with a plastic plug. The patient required suctioning once on the 
day after insertion of the plug and required no further suctioning 
up to March 17, 1954, at which time the plug was removed and 
the tracheostoma closed. 

Case 2.—In a 32-year-old female with onset of bulbospinal 
poliomyelitis Aug. 28, 1953, the average suctioning required for 
a three-week period prior to use of the plastic plug was 10 times 
per day. A plastic plug was inserted on Jan. 26, 1954. The patient 
required no further suctioning, and the tracheostoma was closed 
on June 7, 1954. 


These results may be attributed first to the nature of 
the plug material, i. e., polyethylene, which is inert and 
thereby causes little or no tissue reaction. Second, the 
plug is shorter, with a tapering decrease in diameter, 


thus contacting a smaller surface area. In addition to the 


lessened need of suctioning, certain other coincidental 
results were noted in the majority of patients. Neck move- 
ments were made more easily and with less. discomfort 
than with the conventional silver tracheotomy tube. The 
ability to cough up secretions was facilitated. The feel- 
ing was experienced by many patients that air was more 
readily obtained. Patients who were using glossopharyn- 
geal breathing * found it helped them. A beneficial cos- 
metic effect was noted, especially in female patients, 
since the plug is smaller and its color makes it less con- 
spicuous. The removal and reinsertion of the plug for 


moval and reinsertion of the tracheotomy tube and could 


suctioning or cleansing was found to be easier than re- 
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be done by the nursing staff, or in many cases by the pa- 
tients themselves. The possibility that the plastic plug 
makes natural-closure healing of the tracheostoma more 
difficult has been brought up. We have observed no dif- 
ferences in healing rates or qualities between cases in 
which the plug and silver tubes were used. 


Comment 


We do not feel that this tracheal plug is the final answer 
to the problem of maintaining a tracheostoma, as there 
are many desirable features wanting. An ideal plug 
should be shorter and self-retaining. A smaller, button 
type of device with a self-retaining expansible inner por- 
tion would be advantageous. 


Summary 
Use of a plastic plug to replace the silver tracheotomy 
tube in 114 postpoliomyelitic patients showed that the 
suctioning needs are diminished, the plastic plug is more 
comfortable and less conspicuous, and breathing seems 
easier to the patients. The removal and care of the plug 
is simpler than with the tracheotomy tube. 


Rancho Los Amigos Hospital (Dr. Jacobs). 


1. Dail, C. W.; Affeldt, J. E., and Collier, C. R.: Clinical Aspects of 
Glossopharyngeal Breathing: Report of Use by One Hundred Postpolio- 
myelitic Patients, J. A. M. A. 158: 445 (June 11) 1955. 


ANOMALOUS TYPE OF SALT AND WATER 
RETENTION WITH PERSISTENT EDEMA 


REPORT OF A CASE 


Leonard G. Rowntree, M.D. 
Robert J. Boucek, M.D. 


Nancy L. Noble, Ph.D., Miami, Fla. 


The effect of the central nervous system upon salt and 
water metabolism is being noted more frequently, par- 
ticularly as a postoperative neurosurgical complication. 
Over the past three years (since October, 1952) we have 
had the opportunity of studying a case of apparent post- 
encephalitic involvement of the central nervous system 
aflecting salt and water metabolism, presumably through 
the neurohypophysis. It is the purpose of this report to 
review the pertinent features of the clinical and labora- 
tory records of this patient and the record of the diuretic 
response to various agents and to suggest the possible 
mechanism of the salt and water retention. 

A 35-year-old woman was in excellent health until 1946, when 
she developed nausea, clumsiness of motion, drowsiness, and 
difficulty in focusing her vision. She was in her second month of 
a pregnancy. A diagnosis of encephalitis was made by the con- 
sulting neurologist, and a therapeutic abortion was performed. 
She recovered gradually and completely. In April, 1947, the 
syndrome occurred, again with complete recovery, and in July 
she was seen by Dr. Tracy Putnam, who stated, “This disorder 
appears to belong in the group of demyelinizing diseases, a 
relapsing encephalomyelitis, with as yet no signs of sclerosis; 
such episodes may occur in the absence of changes in the spinal 
fluid if they are miid.” On each occasion the spinal fluid exam- 


From the Miami Heart Institute (Drs. Boucek and Noble). 
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ination was negative. Six months after her last attack of encepha- 
litis she began to note puffiness of her feet, hands, and face that 
was intermittent at first and was usually associated with her 
menses, The duration of the peripheral and facial edema in- 
creased until it became constant. Morning headaches appeared 
and became very severe, and the patient was given diuretics 
orally and parenterally and her dietary salt was restricted. 


TaBLe 1.—Urine Values During Therapy in Patient 
with Anomalous Edema 


Total 

Total Potas- 

Sodium = sium 
Urinary Execre- Excre- Exere- 
Volume/ _ tion/ tion/ tion/ 


Time in Relation 2%Hr., 2Hr., 2Hr., 24Hr., 
Date to Therapy Ml. mEq. mEq mEq. 
7/27/53 Control period 920 11.7 62.4 78.7 
7/28/58 Day before therapy 1,080 244 47.8 70.2 
7/29/53 Mercurial diuretic 2,150 158.0 76.1 275.6 


(sterile mereap- 
tomerin [Thiomerin) 


sodium) 
8/10/53 Day before therapy 800 2.9 25.0 50.4 
8/11/53 Mercaptomerin 2,820 166.0 101.0 285.0 
8/12/53 Day after therapy 920 0.76 34.2 44.0 
12/16/53 Day before therapy 1,340 40.2 41.2 79.1 
12/17/53 Cation exchange resin 1,260 17.6 34.1 126.0 
12/18/53 Day after therapy 1,699 85,1 38.9 99.1 
1/ 5/54 Day before therapy 800 30.5 29.3 61.0 
6/54 Acetazolamide 2,450 140.1 65.1 78.4 
(Diamox) 
1/ 7/54 Day after therapy 850 16.4 39.7 49.3 
1/12/54 Day before therapy 790 54.2 20.1 88.5 
1/13/54 Acetazolamide 2,085 145.5 62.0 69.2 
1/14/54 Day after therapy 1,050 60.1 $9.2 88.2 
1/19/54 Resin 1,825 73.0 f2.4 121.4 
1/20/54 Resin and mercap- 2,440 157.0 70.0 205.0 
tomerin 
1/21/54 Day after therapy 720 5.2 42.0 52.6 
2/ 5/54 Resin 1,220 100.8 49.5 1184 
2/ 6/54 Resin and acetazol- 2,7 100.7 86.9 132.3 
amide 
2/ 7/54 Day after therapy 1,000 53.8 36.1 50.0 
8 31/54 1.2 gm. cf sodium 770 50.0 42.9 88.6 
chloride (0.47 gm. 
of sodium) 
9/ 1/54 1.2 gm. of sodium 1,800 103.0 50.9 115.2 
ehloside (0.47 gm. 
of soctum) 
9/ 2/54 1.2 gm. of sodium 1,440 103.0 39.7 122.0 
chloride (0.47 gm. 
of sodium) 
9/16 54 Sodium lactate 1,220 25.3 28.4 25.0 
0.46 gm. of 
sodium) 
9/17/54 Sodium lactate 600 20.2 26.6 15.0 
(0.46 gm. of 
sodium) 
9/18/54 1,020 33.5 26.8 25.0 
(0. of 


A history of gross hematuria with frequency on two occasions 
was diagnosed by two urologists as a disturbance originating in 
the urinary bladder. No evidence of parenchymal renal disease 
was noted. An early appearance of her menses (at the age of 10) 
associated with dysmenorrhea was recorded. The remainder of 
her history was noncontributory. Physical examination showed 
her height to be § ft. 3 in. (160 cm.) and her weight 109 lb. 
(49.4 kg.). Her blood pressure was 100/70 mm. Hg, and her 
pulse rate was 64. Her face was puffy, particularly about the 
eyelids. The examination, including a neurological examination, 
was negative. Blood studies revealed that the hemoglobin level 
was 12.1 gm. per 100 cc., or 78%. The red blood cell count was 
4,040,000 per cubic millimeter, and the white blood cell count 
was 8,400 per cubic millimeter, with a normal differential count. 
The total protein level was 7.68 gm., albumin level 5.31 gm., and 
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globulin level 2.37 gm. per 100 cc. The blood sugar level was 
91 mg., the nonprotein nitrogen level 30.5 mg., and the choles- 
terol level 267 mg. per 100 cc. 

The study of two urine specimens revealed one yellow speci- 
men with a pH of 5.5 and specific gravity of 1.012 and one amber 
specimen with a pH of 5.0 and specific gravity of 1.010. Neither 
specimen contained any albumin or sugar, and the results of 
microscopic examination were negative. A water excretion tes 
(Robinson, Power, and Kepler ') revealed prompt excretion with 
water loading. However, doubling the daily water intake for 
three days resulted in a 4-Ib. (1.8-kg.) weight gain and severe 
headache, Electrocardiographic and electr 
recordings were normal. Basal metabolism rate was +4, X-ray 
examination revealed that, like the rest of the skull, the size and 
configuration of the sella turcica were normal. Roentgenograms 
of the chest showed a slight degree of pulmonary emphysema; 
the heart, mediastinum, and chest cage were normal. : 

The patient is unable to manage a low-salt intake (1 gm.) with- 
out the production of distressing headaches and peripheral 
edema. She requires at least two administrations of diuretics 
weekly for comfort. The most effective diuretics have been a 
mercurial diuretic, sterile mercaptomerin (Thiomerin) sodium, 
given parenterally, and acetazolamide (Diamox), given orally. 
The patient has had difficulties at times when she has become 
resistant to mercaptomerin or to acetazolamide, Fortunately, 
responsiveness to the diuretic returns after the substitution of 
other diuretics for a period of a week or two. She has not been 
incapacitated because of her edema. 


TaBLe 2.—Concentration of Sodium and Potassium in Serum 
and Red Blood Cells in Patient with Anomalous Edema 


Normal Values 
|, 


Extracellular Water 


Intracellular Water 
(mEq. / Liter) 


(mEq./ Liter) 


138.7 
139.0 * 
4.1 
4.2* 
Sodium Chloride Intake 
(0.46 gm, of Sodium) 

a Sodium Lactate Intake 

(0.47 gm. of § Sodium) 
24 Hr. After Injeetion of Mercurial, Sterile 

Mereaptomerin (Thiomerin) Sodium 

24 Hr. After Administration of Enzyme Inhibitor, 
Acetazolamide (Diamox) 


* Value given in Standard Values in Blood: Being the First Faseicle 
of a Handbook of Biological Data, edited by E. C. Albritton, prepared | 
under direction of Committee on Handbook of Biological Data, American | 
Institute of Biological Sciences, National Research Council, Philadelphia, 
W. B. Saunders Goan, 1952, p. 123. 


Comment 


The pathophysiology of the edema of this patient could | 
not be related to any disease of the lungs, liver, kidneys, | 
or heart. There was no apparent alteration in the serum | 
oncotic or crystalloid pressure. Some insight into the 
possible origin of this salt and water disturbance is gained § 
by examining the results of the urine studies (table 1). § 


w 
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There was a low total urinary output (600 to 1,380 cc.) 
in the control period. After the administration of the 
diuretics mercaptomerin and acetazolamide, the total 
urinary output rose to 2,000 to 2,700 cc. It is observed 
that the lowest urinary excretion of sodium occurred dur- 
ing the hot summer months and the highest values were 
obtained when the weather became cooler. Normal so- 
dium excretion did not occur unless a mercurial diuretic 
or a carbonic anhydrase inhibitor was administered. The 
urinary sodium values were increased after the augmen- 
tation of intake of sodium in the form of sodium chloride. 
However, after the administration of 0.46 gm. of sodium 
in the form of sodium chloride and 0.47 gm. of sodium 
as sodium lactate, quite a difference in urinary sodium 
and chloride occurred. The sodium chloride increase in 
the diet resulted in a marked increase in the excretion 
of sodium and chloride, but after sodium lactate adminis- 
tration little or no increase was noted in the urine sodium 
level and a reduction in the total urine chloride level 
occurred. The patient gained more weight after the in- 
gestion of sodium lactate than after the augmented so- 
dium chloride regimen. 

This electrolyte and water imbalance is clarified some- 
what further when the concentration of the cations in the 
red blood cells is followed (table 2). Heparinized blood 
was centrifuged at high speed in a hematocrit tube, and 
the plasma was removed from the tightly packed red 
blood cells. The cells were diluted and lyzed with water 
for the electrolyte determinations. It is observed that after 
the increase in sodium intake an increase occurred in 
the concentration of sodium in the intracellular space of 
the red blood cells. No alteration in the concentration of 
sodium and potassium in the serum occurred. When an 
enzyme inhibitor such as acetazolamide or mercapto- 
merin was administered, the concentration of sodium in 
the intracellular space of the red blood cells was reduced 
and the concentration of potassium increased. These 
changes occurred even though no change was noted in 
the concentration of the serum electrolytes studied. 

A disturbance in the normal management of electro- 
lytes at the level of the red blood cell is thus observed, as 
revealed in table 2. This may mirror events transpiring in 
other cells throughout the body, and, if such a situation 
prevailed, water would of necessity accumulate and thus 
expand the intracellular compartment. The cells of the 
renal tubule could likewise participate in this phenome- 
non or could respond secondarily by retaining salt and 
water. When the water intake was augmented, the patient 
noted an increase in the amount of edema. Therefore, this 
condition is salt and water retention occurring during 
normal sodium intake. Sodium passage into the cell ap- 
pears to be an active rather than a passive diffusion phe- 
nomenon and is thought to involve energy obtained from 
carbohydrate metabolism and a carrier enzyme. The al- 
teration of intracellular sodium concentration by the en- 
zyme inhibitor acetazolamide and by mercurials suggests 
that this apparatus may be overactive in this patient. This 
change in the “redox pump” of the cell probably is a sec- 
ondary effect of some hormonal influence. 

As suggested by one of us (L. G. R.), this clinical syn- 
drome may be the antithesis of diabetes insipidus—a 
form of “hyperpitressinism.”* At least it appears that the 
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regulatory mechanism, the pituitary or adrenal cortex, is 
less responsive than normal. However, as demonstrated 
by the augmented salt intake experiment, augmented 
sodium and chloride values in the urine occurred but 
sluggishly. It is of interest to note that, when the patient 
tolerated the headache and puffiness that were symptoms 
of salt and water retention and did not resort to the use 
of a diuretic, spontaneous diuresis occurred. The “rheo- 
stat” for sodium and water control appears to function at 
a lower level than normal. Further studies related to the 
effects of pituitary and adrenal hormones on the anom- 
alous water and salt retention observed in this patient are 
planned to elucidate the pathogenesis of the resulting 
edema. 
Summary 


A woman has an anomalous type of edema that de- 
veloped six months after a second attack of encephalitis, 
has persisted over seven years in spite of dietary salt re- 
striction, and requires weekly use of diuretics. The red 
blood cells of the patient reveal an exaggerated sodium 
and potassium response to augmented sodium intake and 
to diuretics. The syndrome is presumed to be neurohor- 
monal in origin and may represent the antithesis of dia- 
betes insipidus—a form of “hyperpitressinism.” 

1342 duPont Bldg. (Dr. Rowntree). 
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PLAQUENIL IN THE TREATMENT OF 
LUPUS ERYTHEMATOSUS 


J. Fred Mullins, M.D. 
Fenwick L. Watts, M.D. 
and 


Charles J. Wilson, M.D., Galveston, Texas 


The most recent advances in effective therapeutic 
agents for the treatment of localized edematous, chronic 
discoid, and some benign types of subacute lupus ery- 
thematosus have been in the antimalarial field. However, 
these agents, such as quinacrine (Atabrine) hydrochloride 
and chloroquine (Aralen) phosphate, have not been effec- 
tive for the treatment of advanced subacute lupus ery- 
thematosus, acute disseminated lupus erythematosus, and 
protracted systemic lupus erythematosus. Fortunately, 
in these last-mentioned varieties of this disease, cortico- 
tropin (ACTH), cortisone, hydrocortisone, and, later, 
prednisone have been lifesaving and/or life-prolonging. 

Quinacrine was the first one of these antimalarial drugs 
to be used for the treatment of the benign types of lupus 
erythematosus and was very effective. However, there 
were several undesirable side-effects such as dermatitis, 


From the Department of Dermatology (J. Fred Mullins, Director), 
the University of Texas School of Medicine. 
_ The Plaquenil (hydroxyethylamino analogue of chloroquine diphos- 
phate) used in this study was supplied by Winthrop-Stearns, Inc., 
New York. 
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gastrointestinal incapabilities, and the yellowish discol- 
oration of the skin and sclera. Chloroquine was also 
found to be very effective in the treatment of these condi- 
tions, but occasionally dizziness, difficulty in focusing, 
nausea, and, rarely, dermatoses were undesirable side- 
effects.: The exact mechanism by which these antima- 
larial drugs are effective is unknown, although large 
quantities can be found in the skin.* Recently, it has 
been shown that they alter the abnormal reactions of the 
skin to ultraviolet light.* 


TaBL_e 1.—Localized Edematous Lupus Erythematosus 


Initial Maintenance 
No. of se, Dose, 
Pa- g. per Meg. per Duration of 

tients Duration Day Results Day Therapy 
Detiecute cis 1-12 mo. 600 Excellent * None 3-4 wk. 
Imo. 600 Excellent 400 2mo, 
2wk.-5 yr 800 Excellent None 2wk.-2 mo, 
8yr 800 Excellent 600 6 mo. 
» 3 mo. 800 Poor None Intolerant 
Bipeeeceisck 1-10 yr, 1,200 Excellent None 2-4 mo. 
8 yr. 1,200 Excellent 400 1-4 mo, 
lyr. 1,600 Excellent None 2 mo. 


* Disease cleared in 4-14 days. 


The purpose of this paper is to report the results ob- 
tained from the use of Plaquenil [7-chloro-4-(4-[N-ethyl- 
N-B-hydroxyethylamino]-1-methylbutylamino) quino- 
line diphosphate, the hydroxyethylamino analogue of 
chloroquine diphosphate] in the treatment of 40 cases of 
the benign types of lupus erythematosus. This preparation 
has been used with the thought that we could probably 
get superior or equal results with fewer side-reactions as 
compared with previous agents. The types of lupus ery- 
thematosus studied in this group were chronic discoid, 
localized and generalized, localized edematous, and sub- 
acute varieties. As many of the patients had previously 
used chloroquine, comparative analysis was tried. 

The classification of cases has followed the one pro- 
posed by Michelson.‘ All cases were studied carefully 
on the basis of history, physical examination, and labo- 
ratory data. In the majority of instances the following 
diagnostic procedures were executed: erythrocyte sedi- 
mentation rate, complete blood cell count, L. E. test, 
albumin-globulin ratio, chest film, electrocardiogram, 
and skin biopsy study. Throughout the evaluation period, 
the doses were fluctuated and at intervals the therapy was 
discontinued. In each case a maintenance level was de- 
termined, and this was compared with that established 
for chloroquine, if the patient had previously taken that 
drug. 

Method and Results 


As can be seen in table 1, the majority of these patients 
had their disease for a short period of time, although some 
had a history of recurrence of the disease for a number of 
years. This latter type of the disease is sometimes termed 
evanescent or summer lupus erythematosus and is char- 
acterized by erythematous infiltrated plaques, hich are 
generally confined to exposed areas such as the arms and 
face. The initial dosage in these cases ranged from 600 
to 1,600 mg. per day; however, the majority responded 
satisfactorily to treatment with 800 mg. per day. In one 
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instance the patient did not tolerate Plaquenil, nor had 
she previously been able to take chloroquine due to 
nausea. The maintenance dosage has been from 200 to 
400 mg. per day during the hot summer months, and 
many have been able to discontinue the therapy with no 
recurrence during this treatment interval. In no instance 
has the drug been used more than six months in this® 
variety of the disease, and it is felt that it will probably 
be necessary to reinstitute therapy with this drug in sub- 
sequent years. This dosage level is somewhat higher than 
that for chloroquine; however, it represents only one to 
two tablets per day in either case. In all of these cases 
there was complete clearing of the erythema and infiltra- 
tion within 4 to 14 days. In our experience this is some- 
what faster than that which was previously obtained with 
chloroquine, possibly accounted for by the higher dosage 
level. With the exception of the one case mentioned, no 
side-effects have been noticed and no laboratory changes 
were found. Although in many cases this variety of lupus 
erythematosus disappears spontaneously leaving no re- 
sidual, we feel that a significant percentage of this group 
will eventuate as chronic discoid lupus erythematosus 
and that Plaquenil, as well as chloroquine, has prevented 
development of the scarring and disfiguring chronic dis- 
coid type. (The dosage was somewhat higher in those 
individuals with dark skin.) Maintenance therapy has not 
been needed in these patients during the cooler months. 
The initial dosage for the patients manifesting chronic 
discoid lupus erythematosus ranged from 600 to 2,000 
mg. per day, and the maintenance dosage was consider- 
ably higher than that for patients with the localized 
edematous variety. Also, the results were not noticed for 
one to three weeks after the institution of the therapy, 
and it was at that time that the dosage was gradually de- 
creased to a maintenance level. As can be seen from table 
2, excellent to good results were achieved in all cases but 
one, and this patient was also intolerant to therapy with 
chloroquine in a dosage of 750 mg. per day. He could™ 
tolerate 800 mg. of Plaquenil per day, but this did not 


TaBLE 2.—Chronic Discoid Lupus Erythematosus 


Initial Maintenance Duratioa 
No. of Dose, Dose, of 
Pa- Duration, Mg, per Mg. pe Therapy, 
tients Yr. Day Results Day Mo. 
Sica 1-4 600 Excellent 200-600 1-45 
10 800 Excellent 400 1 
1-5 800 Good 400-600 4-8 
Diivincacers 1-12 1,200 Excellent 200-1,200 3-14 
3 1,200 Good 1,200 
ABE 4 1,200 Poor 600 6 
1-20 1,600 Excellent 400-1 ,600 3-8 
7 2,000 Excellent 800 6 


give him the desired result although it did prevent the ex- 
tension of the disease. Gastric distress was his principal 
complaint. In two instances there was significant repig- 
mentation in the areas of atrophy, and this had not pre- 
viously been accomplished with chloroquine therapy. No 
other untoward reactions were noted, and no abnormal 
laboratory findings were demonstrated. Here again, the 
Negro patients were slower to respond and required 
somewhat higher dosages to get the desired effect. Since 
most of these individuals had rzeviously received chloro- 


| 

| 
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| 
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quine, the comparative studies led us to believe that 
Plaquenil was somewhat superior to chloroquine. None 
of these patients have been on the therapy longer than 14 
months at the time of this report. 

Table 3 demonstrates the results that were obtained 
in five females with subacute lupus erythematosus. The 
following criteria were used to place these patients into 
this category: marked elevation of the erythrocyte sedi- 
mentation rate, tendency to mild leukopenia, erythem- 
atous maculopapular skin eruption, compatible low- 
grade fever, typical skin biopsy specimens, transient pe- 
riods of albuminuria, general malaise and weakness, and 
a positive L. E. test in one of the patients. It is realized 
that this is primarily a clinical diagnosis and at times will 
fluctuate with the examiner. Two patients showed an ex- 
cellent response to large doses of the preparation. In one 
of these patients it has been necessary to use a very high 
maintenance dose, which she has tolerated quite well 
throughout this lengthy period of therapy with no un- 


TABLE 3.—Subacute Lupus Erythematosus 


Initial Maintenance 
Se, 
Case . per Mg. per Duration of 
No. Duration Day Results Day Therapy 

1 4yr 2,400 Excellent 2,000 14 mo. 

2 8 yr 2,000 Excellent 1,200 4mo. 

3 6 mo 1,600 Good 1,200 4 mo. 

4 3 yr 1,600 Poor Intolerant to Attempted 
dosage, nausea wk. 
and vomiting 

5 6 mo. 2,000 Poor Intolerant, Attempted 
er diar- 3 wk. 
rhea 


toward reaction. A good result was obtained in another 
patient on a dosage as low as 1,200 mg. per day. There 
were failures in two patients, as they did not tolerate the 
large doses of Plaquenil. Due to the chemical structure of 
this preparation, it is unusual that the other patients were 
able'to tolerate 2,000 mg. per day over long periods with- 
out gastric distress. These patients, carefully followed 
throughout, were hospitalized to initiate the therapy. 


Comment 


The exact mechanism for the action of Plaquenil is un- 
known at this time, but undoubtedly the quantity that is 
deposited in the skin plays the principal role. If we knew 
the cause or causes for one or all types of lupus erythema- 
tosus, this mechanism of action might be better ex- 
plained. It is hoped that, by working retrospectively from 
the treatment agents, some light might be shed on the 
etiology of some varieties of lupus erythematosus. 

The prominent role that sunlight plays in these vari- 
eties was taken into consideration, and these patients 
were asked to avoid overexposure to the sun. However, 
many of the patients with evanescent lupus erythemato- 
sus and chronic discoid lupus erythematosus continued 
ato earn their living as outdoor workers. It was our impres- 
sion from this small series of 40 cases that Plaquenil 
was as effective as chloroquine in the majority of cases, 
with superior results in quite a few. This is worthy of note, 
as some patients who could not tolerate chloroquine took 
Plaqueni! with no side-effects. We have no explanation as 
to why a larger dosage of Plaquenil is required 
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Summary and Conclusions 


Forty patients with three types of lupus erythematosus 
have been treated with Plaquenil, the hydroxyethylamino 
analogue of chloroquine diphosphate. In most instances 
this preparation was just as effective as chloroquine and 
in some instances was better tolerated. If this preparation 
continues to be as effective as it has to date, it will be an 
adjunct to the armamentarium against lupus erythemato- 
sus. It is thought that this drug will prevent the trans- 
formation of most cases of evanescent lupus erythema- 
tosus into the chronic discoid or subacute types. 

927 Strand (Dr. Mullins). | 
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Treatment of Myasthenia Gravis.—Ambenonium chloride (N’N’- 
bis|2-dieth bis-2-chlorcbenzyl chloride) is 
an effective drug in ‘the treatment of myasthenia gravis, and 
. . . for some patients it is the most effective drug available. 
The requirement of ambenonium seems to be approximately one- 
fifth to one-tenth that of neostigmine and, on the average, one- 
eighth that of pyridostigmine. . . . Most patients compared the 
drug in this study with pyridostigmine, rather than with neo- 
stigmine, and found that one 25 mg. tablet of ambenonium 
chloride was equivalent to . . . 3 or 4 tablets of pyridostigmine. 
Few patients needed more than 3 or 4 tablets of ambenonium 
a day. This difference in dosage appears to be due, at least in 
part, to the longer duration of action of ambenonium. Many 
patients stated that they no longer needed to take medication 
before breakfast if they took ambenonium at bedtime. Many 
others found it possible to substitute ambenonium for tetraethyl 
pyrophosphate because of this prolonged action. Most patients 
take pyridostigmine “by the clock” because of its slow onset 
of action; they cannot afford to let themselves run down be- 
cause it takes too long for the next dose to pick them up again. 
Ambenonium, on the other hand, resembles neostigmine more 
closely in the rapid onset of its effect and should be taken as 
weakness appears, rather than prophylactically, at least until an 
appropriate schedule is worked out. 

Ambenonium is less toxic than neostigmine but is more toxic 
than pyridostigmine as far as undesirable side-effects are con- 
cerned. The toxic effects are both those of a muscarinic nature 
and those of central nervous system stimulation. This factor of 
unfamiliar toxicity, together with the much stronger and longer. 
action of the ambenonium, made it difficult at times to adjust 
the dosage, since almost all patients tended to take too much 
medication, and several of the poor resulis necessitating dis- 
continuance of ambenonium were due to simple overdosage 
rather than to failure of response to the drug. Gastrointestinal 
symptoms did not appear early, nor were they prominent in 
their appearance; and it was found that headache and vertigo 
with nystagmus were more reliable indications of toxicity. 
Difficulty with visual focus, complained of by some patients, may 
have been due either to nystagmus or to the curarizing effect 
upon extraocular muscles. The experimental finding of a very 
high ratio between curarizing and therapeutic doses seems to 
be borne out, in part at least, by a patient who took . . . 1,200 
mg. of ambenonium in one day and was still ambulatory and 
had no gastrointestinal symptoms. Another patient took 625 mg. 
of the drug in one day without becoming incapacitated. The 
tolerance dose for these two patients far exceeded their maxi- 
mum effective dose and illustrates both the difficulty in deter- 
mining the optimum dosage and the relative safety of the drug.— 
M. R. Westerberg, M.D., Clinical Evaluation of Ambenonium 


(Mysuran) Chloride, A. M. A. Archives of Neurology ard 


Psychiatry, January, 1956. 
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VITAMIN NUTRITION, INFECTIONS, AND 
ANTIBIOTICS 


GUEST EDITORIAL 


Grace A. Goldsmith, M.D. 


The importance of maintaining adequate nutrition in 
infections and other stress situations, particularly those 
of prolonged nature, has been appreciated increasingly 
in recent years. However, it is seldom possible to define 
adequate nutrition precisely, since knowledge of nutrient 
requirements in disease states is extremely meager. This 
is particularly true when vitamins are under considera- 
tion. The recent development of therapeutic prepara- 
tions containing vitamins in combination with antibiotics 
focuses attention on this and allied problems, including 
the many complex relations between vitamin nutrition, 
infections, and antibiotics.* 

That infections influence the requirement or utiliza- 
tion of certain vitamins in man is attested by the develop- 
ment of signs of vitamin deficiency during the course of 
many infections of long duration and by changes in the 
blood and tissue levels and urinary excretion of vitamins 
in these situations. Nevertheless, the exact requirement 
of particular vitamins in specific infections remains to 
be determined. The ingenuity of the clinical investigator 
will be challenged in designing experiments to solve a 
problem such as this, but the task should not be insur- 
mountable. 

The influence of vitamin nutrition on resistance to in- 
fection has been investigated extensively in animals, but 
little has been done in man. Findings reported at a recent 
symposium on nutrition and infection demonstrated that 
there is no clear and simple connection between nutrition 


Professor of Medicine, Tulane University School of Medicine, New 
Orleans 12. 
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and infection that can be accepted universally.” In ani- 
mal experiments, vitamin deficiency has been found to 
increase, decrease, or fail to influence resistance to in- 
fection. Findings are dependent on the animal species, 
the type of infection, the vitamin that is deficient, the de- 
gree of deficiency, and on genetic and other factors. In” 
vestigations of the effects of administration of vitamins in 

excess are too few to permit any conclusions to be drawn. 

There is a real need for studies in man to determine the 

influence of vitamin nutrition on resistance to infection 

and to evaluate the therapeutic value of administration of 

vitamins. Definitive information can be obtained only by 

studying single vitamins in specific infections under con- 

trolled conditions. 

Other questions should be considered before anti- 
biotics and vitamins are used together. These include the 
influence of antibiotics on vitamin nutrition and, con- 
versely, the influence of vitamin nutrition on the action of 
antibiotics. Studies in animals have shown that some 
of the antibiotics reduce the requirement for certain vita- 
mins of the B complex. The effects are observed only 
when diets are inadequate and appear to be due to an in- 
crease in vitamin synthesis by the intestinal flora. Find- 
ings have varied with the species of animal, the diet, and 
the antibiotic. Few studies have been carried out in man, 
but these limited investigations suggest that antibiotics 
may increase, decrease, or fail to influence vitamin re- 
quirement, depending on the antibiotic used, the route of 
administration, and the vitamin under consideration. In 
instances in which antibiotics appear to induce deficiency 
of some vitamin essential in human nutrition, the effect 
might be due to destruction of intestinal bacteria essential, 
for synthesis or utilization of the vitamin or to competi= 
tive blockage of vitamin action in intracellular metabo- 
lism by the antibiotic. In the latter instance, excessive 
vitamin administration might interfere with antibiotic 
action. 

With present information, it is impossible to decide | 
whether any of the vitamins should be administered in | 
conjunction with any of the antibiotics. It would not be 
difficult to devise controlled experiments to test the effi- | 
cacy of antibiotic-vitamin combinations in the therapy of | 
specific infections, but this has not been done. It should | 
not be anticipated that such studies will uncover a magic | 
formula that will solve the nutritional problems of the @ 
individual patient. It will be necessary for the physician | 
to continue to evaluate carefully all aspects of the pa- 
tient’s nutritional state and to prescribe accordingly. The | 
paucity of precise knowledge of relations between vita- | 
min nutrition, infections, and antibiotics should serve | 
as a stimulus for clinical interest and investigation in this | 
field. 
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TETANUS IMMUNIZATION 


Physicians are obligated to include prophylaxis 
against tetanus in all patients who have ‘“tetanus- 
prone” wounds or injuries. A tetanus-prone wound is 
one that has been potentially contaminated with 
tetanus spores or organisms, particularly in the pres- 
ence of dead or dying tissue and an atmosphere of 
low-oxygen tension in the depths of the wound, which 
is conducive to the growth of anaerobic organisms. If 
the patient has received a basic and complete course 
of immunization by means of tetanus toxoid and has 
received a “booster” injection within five years of the 
present injury, another booster dose of fluid tetanus 
toxoid should suffice in the presence of a tetanus-prone 
wound or injury. If the period following active immu- 
nization or administration of a booster dose of toxoid 
has been longer than five years, the administration of 
1,500 units or more of tetanus antitoxin given along 
with the toxoid booster, but in a different site, is an 
additional safeguard. This arbitrary interval of five years 
may well be increased in the future as more information 
becomes available regarding the effectiveness of response 
to toxoid boosters given at greater intervals of time. 

In the patient with a tetanus-prone wound who has 
not had previous immunization with toxoid, one must 
rely on tetanus antitoxin for protection. If the wound or 
injury is superficial and can be cleaned, if foreign bodies 
can be removed, and if the wound can be débrided in 
such a manner as to render it sterile for all practical 
purposes, administration of tetanus antitoxin can be 
omitted when the risk of serum reactions outweighs the 
likely benefit. However, this situation presents an oppor- 
tune time to start basic active immunization, and the 
first of the series of injections of tetanus toxoid can be 
given. An antibiotic such as penicillin may be given as 
indicated. One may take issue with such an attitude and 
present the fact that tetanus has occurred in persons with 
trivial wounds, especially in children. However, these 
trivial wounds were usually, if not always, unattended 
by a physician during the early phase prior to the devel- 
opment of tetanus. If they had been attended, there is 
serious doubt that tetanus would have intervened. 

If, in the unimmunized patient, the wounds are more 
extensive and cannot be eradicated as possible foci of 
infection by practical medical or surgical methods, then 
tetanus antitoxin should be administered. If the wound 
or injury can be cleansed and débrided so that infection 
is unlikely, and it can be expected to heal promptly, a 
dose of 1,500 to 3,000 units of antitoxin is considered 
sufficient. If the patient has a potentially infected punc- 
ture wound or a deeper and more extensive crushing 
injury in which complete débridement is not possible, 
such as compound fractures, gunshot and shrapnel 
wounds, extensive burns, and wounds from a nail or 
other deep puncture wounds, particularly injuries that 
may harbor foreign bodies, then larger amounts of 
tetanus antitoxin are warranted, along with antibiotic 
therapy. In such instances, the prophylactic dose of 
tetanus antitoxin is expected to perform about the same 
function that it does in the treatment of the patient who 
has clinical tetanus; namely, to neutralize any uncom- 
bined toxin circulating in the body fluids or any formed 
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prior to the elimination of the focus of infection. There- 
fore, doses of 5,000 to 10,000 units, and even as much 
as 30,000 units, of tetanus antitoxin may be given intra- 
muscularly. The need for greater protection in such 
cases justifies the relatively slight increase in the risk 
of serious reaction after use of larger amounts of tetanus 
antitoxin. Patients who require tetanus antitoxin should 
be actively immunized subsequently with tetanus toxoid. 

It goes without saying that all patients who require 
tetanus antitoxin must be tested for sensitivity prior to 
its use. Antihistaminic drugs, corticotropin (ACTH), 
cortisone or related steroids, and epinephrine can be 
used to offset or suppress serum reactions in sensitive 
patients. Oxygen, solutions of dextrose for intravenous 
use, levarterenol (Levophed ) bitartrate, or similar drugs, 
and a tracheotomy tray are other articles that should be 
handy when tetanus antitoxin is used, particularly when 
sensitive patients are being treated. “Desensitization” 
of the sensitized patient by frequent injection of gradually 
increasing doses of serum may be indicated at times. 

The primary consideration should be what is best and 
safest for the patient, considering reactions, which are 
common, as well as the danger of clinical tetanus, which 
is comparatively unusual. As regards reactions, tetanus 
toxoid is much safer than tetanus antitoxin but does not 
raise immunity promptly enough in those who have not 
previously been immunized with toxoid. Because of the 
chance of reactions and sensitization from antitoxin, and 
the rarity of clinical tetanus in most localities, the 
prophylactic use of the antitoxin should be reserved for 
wounds of the more severe penetrating sort, or more 
superficial wounds badly contaminated, in persons not 
known to have been immunized with tetanus toxoid. All 
personnel habitually exposed should receive basic 
immunization with tetanus toxoid, reinforced with 
additional injections every few years. This provides a 
much more secure protection against tetanus than does 
antitoxin treatment after the wound has been received. 

Another advantage of toxoid immunization over 
tetanus antitoxin is the transient nature of the protec- 
tion given by the latter. Clinical tetanus, held in abey- 
ance by the initial antitoxin injection, may supervene 
even months later on manipulation of the wounded site; 
the antitoxin, being from a foreign species (horse), does 
not persist in the blood at effective levels more than 
about two weeks after injection. For this reason an initial 
or booster dose of toxoid should be routine, whether or: 
not antitoxin is given. As to the treatment of the devel- 
oped disease, though antitoxin is of value as an adjuvant, 
the most essential treatment is the surgical elimination 
and open drainage of the focus from which the toxin is 
being disseminated. This, of course, implies prompt 
recognition of the first symptoms. Fluid toxoid might 
be considered to have certain theoretical advantages 
over the alum-precipitated or adsorbed forms in some- 
what prompter response, less local reaction, and less 
likelihood of sensitization or of provocative effect, but 
all these are usually counterbalanced by a less effective 
antitoxin production with the same number of injections, 
so that for routine injections the fluid toxoid is less 
commonly used in the United States. 
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AMINO ACID IMBALANCE AND 
SUPPLEMENTATION 


The fortification of food with specific nutritive sub- 
stances was first made a matter of public policy when 
vitamin D was added to evaporated and fluid milk, a 
procedure that has been largely responsible for the eradi- 
cation of rickets in the United States. The addition of 
iodine to table salt as an important prophylactic measure 
against goiter has also met with approbation. Vitamin A 
is usually added to substitutes for butter. As a war meas- 
ure, effort was made to improve the nutritive value of 
wheat flour by restoring the thiamine, riboflavin, nico- 
tinamide, and iron lost during milling. As a result, “en- 
riched” flour and “enriched” bread are now standard and 
accepted foods, eaten today by a large proportion of the 
public without question. Controversy in regard to these 
additions was at first acrimonious, but it later abated with 
the general recognition that such enrichment of cereal 
flours has improved the nutritive status of many persons 
in Newfoundland,' the Philippines, and even in America, 
where the idea originated. 


The idea of fortifying food with missing vitamins has 
now been extended to the protein content of food, as in 
some proteins there are known deficiencies of one or 
more of the 23 constituent amino acids. One important 
area in this field is the proposed fortification of the pro- 
tein gliadin in milled wheat flour by the addition of lysine. 
However, the situation in regard to amino acids is quite 
different and much more complex than in the case of 
missirg vitamins. This is particularly true because of 
what is already known of the harmful effects of amino 
acid imbalance; i. e., certain alterations in the nutritive 
balance of amino acids as they occur in nature. 

The effects of amino acid imbalances due to additions 
of one or more specific amino acids have been discussed 
by Elvehjem and Harper ?” in a report to the Council on 
Foods and Nutrition of the American Medical Associa- 
tion. Several examples may be cited. It has been shown 
that supplementation of a low-protein diet containing 
choline with as little as 0.1% of pL-methionine precipi- 
tated a threonine deficiency resulting in an increased dep- 
osition of liver fat. The addition of a protein of unbal- 
anced composition (as gelatin or acid casein hydrolysate ) 
to diets low in tryptophan increased the tryptophan re- 
quirement and depressed growth. The addition of lysine 
to a diet containing 8% egg albumin and supplemented 
with valine and threonine caused a growth depression that 
was corrected only by the addition of histidine. The addi- 
tion to whole rye flour of valine, lysine, and threonine re- 


1. Aykroyd, W. R., and others: Medical Resurvey of Nutrition in 
Newfoundland 1948, Canad. M. A. J. 60: 329, 1949 

2. Eivehjem, C. A., and Harper, A. E.: Importance of Amino Acid 
Balance in Nutrition, report to the Council on Foods and Nutrit.oa, 
J. A. M. A. 158: 655 (June 25) 1955, 

3. Rose, G. A.: Thesis, University of Oxford, England, 1956. 

4. Albanese, A. A.; Higgons, R. A.; Hyde, G. M., and Orto, L.: 
Lysine Supplementation in Infant Feeding: Dosage Considerations, New 
York J. Med. 55: 3453, 1955; Biochemical and Nutritional Effects of 
Lysine-Reinforced Diets, Am. J. Clin. Nutrition 3: 121, 1955 

5. Holt, L. E., Jr.: Nutritional Requirements in Early Life (Borden 
Award Address) Pediatrics 17: 578, 1956. 

6. Rose, W. C.: Amino Acid Requirements of Man, Fed. Proc. 8: 
546, 1949. Leverton, R. M.: The Amino Acid Requirements of Man, 
in Symposium on Protein Metabolism, Nutrition Symposium Series 8, 
New York, National Vitamin Foundation, Inc., 1954, p. 75. 


. 


J.A.M.A., June 30, 1956 


sulted in a depression of growth that was due to a result- 
ing amino acid imbalance. The addition of excess lysine 
to synthetic mediums significantly decreased growth in 
tissue culture of the human cancer HeLa cell. 

Amino acid imbalances also seem to modify vitamin 
requirements. It has been shown that there is an increased 
niacin requirement with a diet containing sucrose as the’™ 
carbohydrate if glycine and leucine (and certain other 
amino acid mixtures) are added. The addition of me- 
thionine to a diet deficient in pyridoxine (vitamin Bg) 
seriously depressed growth and increased the pyridoxine 
requirement. The growth of cyanocobalamin (vitamin 
B,2)-deficient chicks is inhibited by the addition to their 
diets of one of several individual amino acids. Another 
curious effect attributed to amino acid imbalance is the 
finding that, even though rats fed rice diets supplemented 
with lysine or threonine showed a marked growth re- 
sponse, abnormal fat accumulated in the iivers just as it 
did in those fed diets composed almost entirely of rice. 
Another effect of amino acid imbalance is the finding that 
the injection of lysine intravenously results in a very large 
increase in the urinary excretion of cystine.‘ 

These considerations are of obvious importance in 
evaluating any recommendation for the fortification of 
protein in food. This applies specifically to a recent study 
by Albanese and his co-workers,* who have presented 
data indicating that lysine, when added to milk, improved 
the weight gain in infants presenting “appetite problems.” 
Analysis of these data shows that food intakes were not 
measured, yet the improved rate of growth in these mal- 
nourished infants was explained by assuming that infants 
have a high lysine requirement (180 mg. per kilogram 
of body weight) and that milk is relatively low in lysine. 
No data were presented to justify the assumed high lysine 
requirement of infants. Indeed, Holt * has recently indi- 
cated that the requirement of infants is approximately 
96 mg. per kilogram and is of a magnitude that might be 
expected on the basis of adult requirements.* Moreover, 
there is little justification for assuming a relative lysine 
deficiency in milk. Thus, egg protein, considered ideal 
for nutritive purposes, contains only 6.5% lysine, 
whereas milk casein contains 8.5% and milk lactalbumin 
10.5%. Of our usual foods, only cereal proteins are rela- 
tively low in this amino acid; e. g., wheat protein con- 
tains but 2.7%. If neither of the two basic assumptions 
can be supported, the question may well be raised 
whether the observed effect of the lysine addition is not 
that of a placebo. 


From the standpoint of practical nutrition it is, of 
course, obvious that the quality of each meal and of the 
entire daily intake rather than deficiencies of single food- 
stuffs should be evaluated. Gelatin, for example, which 
is lacking in several amino acids, may be a useful diet 
ingredient. Cereal grains and more particularly dried and 
toasted breakfast foods are deficient in lysine when used 
as the only food, but when eaten with milk they have 
good nutritive qualities. Additional lysine does not im- 
prove the nutritive value of a mixture of cereal and milk 
because the lysine content of cow’s milk adequately sup- 
plements the lysine deficiency of the cereal. These ob- 
servations lend additional support to the evidence already 
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mentioned that cow’s milk formulas are not deficient in 
lysine and that the addition of single amino acids may well 
create a harmful amino acid imbalance. 

The evidence at hand strongly suggests that, because 
of the dangers of producing amino acid imbalances, the 
addition of lysine, or methionine, or any other single 
amino acid, should not be recommended in foods used 
for feeding infants (or adults) until there is indisputable 
evidence of the value as well as the safety of such supple- 
mentation. 


THE A. M. A. MEETING 


The 105th Annual Meeting of the American Medical 
Association was held in Chicago, which shares with the 
Association a remarkable record of growth. The Asso- 
ciation as an organization has become the largest medical 
body in the world and because of the directives of its 
House of Delegates has developed a headquarters second 
to none in size and activity in this field. Likewise, the 
Chicago Medical Society and the Illinois State Medical 
Society have grown to include thousands of members. It 
does not seem surprising, then, to hear of Chicago as a 
world medical center and to see evidence of it in the ac- 
tions and thoughtfulness of Illinois, and particularly Chi- 
cazo, doctors who served as hosts during the meeting. 
With five medical schools and many outstanding hospi- 
tals and research centers, Chicago as a medical city has 
progressed a long way since 1843 when Rush Medical 
College was born. 

It has been said that Chicago during any one year has 
more medical meetings than any other city in the United 
States. Perhaps in part this is due to the many national 
medical organizations with headquarters in this city. In 
any event, the tempo of a modern medical meeting was 
clearly revealed at the last A. M. A. session, and it indi- 
cates the scope of interest of which the alert physician 
must be mindful today. No longer can he think only of a 


~~ new treatment or diagnostic technique; -he must also be 


conscious of many subjects almost foreign to the practi- 
tioner even a decade ago. Today his conversation is 
spiced with comments on insurance plans, medical care 
for veterans and for the dependents of men in service, 
qualification of graduates of foreign medical schools, 
support of medical schools, civil defense, chambers of 
commerce, and other topics almost too numerous to 
mention. Of great importance in this respect are the 
policies that are determined by the House of Delegates, 
the governing body of the American Medical Associa- 
tion. The resolutions of this body, its reports, and its ac- 
tions determine the courses to be pursued by the Associa- 
tion, its elected officers, its councils, committees, in fact, 
all facets of the Association’s life. 

An abstracted version of the Proceedings of the House 
of Delegates will be published in THE JoURNAL as soon 
as it is received. Also to be published will be many of the 
papers read at the scientific sessions. Others will appear 
in the specialty journals. In the meantime, attention is 
drawn to a few topics of broad interest to the members 
of the American Medical Association. One concerns a re- 
vised wording of the Principles of Medical Ethics (see 
‘THE JOURNAL, December 31, 1955, page 1754) that was 
adopted in principle and held over for the next meeting 
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of the House of Delegates, which will be at the midyear 
meeting (Clinical Meeting) of the Association in Seattle, 
November 27-30, 1956. Another was the referral to the 
Board of Trustees of a resolution calling for the estab- 
lishment of a rotating fund from which money could be 
loaned to prospective medical students. Another item in- 
volved the qualifications of physicians to permit them to 
use radioactive material. Among other topics of broad 
interest are drug advertising, distribution of poliomyelitis 
vaccine, internships, social security, payment of funds for 
medical care by salaried members of medical schools and 
hospitals, patients with non-service-connected disabilities 
in veterans’ hospitals, and medical care for dependents of 
members of the armed forces. Additional subjects of 
similar interest and importance could be listed, but the 
reports of the reference committees and the resolutions 
and actions by the House of Delegates will appear in 
some detail in early issues of THE JOURNAL. Special at- 
tention is invited, however, to the remarks of the Presi- 
dent and President-Elect that appeared in THE JOURNAL, 
June 23, 1956, and the several supplementary reports of 
the Board of Trustees, particularly to areas of under- 
standing between the American Medical Association and 
the American Legion, professional liability insurance, 
Committee on Legislation, and poll of physicians on their 
attitude toward the Social Security Act and Commission 
on Medical Care Plans. These reports will be included in 
the Proceedings of the House of Delegates. 

The elections by the House of Delegates resulted in 
the following actions: President-Elect, David B. Allman, 
Atlantic City, N. J.; Vice-President, F. $. Crockett, La- 
fayette, Ind.; Secretary, George F. Lull, Chicago; Treas- 
urer, J. J. Moore, Chicago; Speaker of the House, E. Vin- 
cent Askey, Los Angeles; Vice-Speaker of the House, 
Louis M. Orr, Orlando, Fla.; and Board of Trustees, 
Julian P. Price, Florence, $. C., and Hugh Hussey, Wash- 
ington, D. C. Elected to the Judicial Council was Robert- 
son Ward, California; to the Council on Medical Educa- 
tion and Hospitals, Guy A. Caldwell, Louisiana, and 
John W. Cline, California; to the Council on Constitu- 
tion and Bylaws, Walter E. Vest, West Virginia; and to 
the Council on Medical Service, Carlton Wertz, New 
York, Thomas Danaher, Connecticut, R. M. McKeown, 
Oregon, Lafe Ludwig, California, and J. F. Burton, 
Oklahoma. At the organization meeting of the Board of 
Trustees, following adjournment of the House of Dele- 
gates, Gunnar Gundersen of Wisconsin was elected 
Chairman, F. J. L. Blasingame of Texas, Vice-Chairman, 
and Edwin S. Hamilton of Illinois, Secretary. The Execu- 
tive Committee of the Board consists of F. J. L. Blas- 
ingame, E. $. Hamilton, and Leonard W. Larson. 

The Clinical Meeting of the American Medical Asso- 
ciation may seem to be far removed at this time, but 
several months can slip by almost without it being real- 
ized. Therefore, it is not too early to plan on attending 
the next A. M. A. session, which will be in Seattle, 
November 27-30. The beauty of this part of the country 
is known throughout the world, and, while the doctors in 
this area will be hard pressed to match the hospitality of 
the Illinois physicians seen at the June meeting, those 
who know the physicians from the Northwest appreciate 
even now the depth and sincerity of the word “welcome” 
when uttered by a physician from the Seattle area. 


” 


_ 
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ORGANIZATION SECTION 


FEDERAL MEDICAL LEGISLATION 
‘Second Session, 84th Congress 


Agency for the Handicapped 


Congressman Fulton (R., Pa.), in H. R. 10420, would 
create an independent agency for the handicapped. All 
the functions of the Department of Health, Education, 
and Welfare under the provisions of the Vocational 
Rehabilitation Act under the public assistance program 
to assist the blind and several of the functions of the 
Department of Labor would be transferred to the new 
agency. This measure is similar to 23 measures pre- 
viously reported. It was referred to the Committee on 
Education and Labor. 


Civilian Federal Employees Health Insurance 


Congressman Murray (D., Tenn.), by request, has 
\introduced, in H. R. 10436, a measure that would pro- 
vide civilian government employees and their dependents 
with major medical expense insurance to be paid for by 
the government. Reimbursement would be 75% of the 
‘medical expense incurred after the first $100 to $200 
of medical expenses, 75% of surgical expenses in excess 
of $250, and 75% of hospital expenses in excess of $500. 
The maximum expense to which the insurance would 
participate would be $10,000 for each covered individual 
and not more than $5,000 in any calendar year, but an 
insured individual could be reinstated for the $10,000 
maximum after proof of insurability. 


Federal employees or retired employees, after reaching 
65 years of age, would be covered for 75% of the amount 
by which the covered medical surgical and hospital 
expenses, other than hospital room and board expenses, 
exceed $200 or the aggregate of benefits provided under 
other health insurance, whichever is the greater. Pay- 
ments could not exceed $5,000 for such employee or 
retired employee and his dependents and not more than 
$2,500 to be paid in any calendar year. This bill was 
referred to the Post Office and Civil Service. 


Narcotics Control Act 


Senator Daniel (D., Texas), for himself, Senators 
O’Mahoney (D., Wyo.), Eastland (D., Miss.), Welker 
(R., Idaho), Butler (R., Md.), Payne (R., Maine), 
Wiley (R., Wis.), and Mansfield (D., Mont.), has intro- 
duced S. 3760, to provide for more effective control of 
narcotics. This bill would outlaw use of heroin in the 
United States permitting lawful holders to surrender 
‘amounts on hand for a fair and just compensation. 
Amounts not surrendered would be seized and forfeited 
to the United States. Penalties for sale and smuggling 
would be increased so that a first offender would receive 
from 5 to 10 years’ imprisonment; a second offender, 
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from 10 to 30 years; and a third offense would be pun- 
ishable by life imprisonment or death, upon the recom- 
mendation of the jury. For the sale of heroin to juveniles 
a special penalty would be imposed up to $10,000 
fine and life imprisonment or a minimum sentence of 
10 years’ imprisonment. The death penalty could be 
given upon recommendation of the jury. Smuggling of 
marijuana would carry a penalty for the first offense of 
5 to 10 years’ imprisonment as compared to the present 
penalty of one day to five years. 

This bill permits wire-tapping to get evidence upon 
application to a federal judge for authority to so collect 
evidence. A central unit in the Bureau of Narcotics would 
be established to gather and maintain records of all 
known addicts and violators. Such information would be 
made available to federal, state, and local law enforce- 
ment agencies. This bureau would also set up training 
programs to train state and local law enforcement officials 
in narcotics investigation and control. The bill was 
written after extensive hearings by a subcommittee of 
the Senate Judiciary Committee. It heard 345 witnesses 
in various sections of the United States and recorded 
8,500 pages of testimony. In addition questionnaires 
were mailed to attorney generals of the states, 94 U. S. 
attorneys, 1,120 county sheriffs, and 1,336 chiefs of 
police in cities and towns of 10,000 population or more. 
This measure was promptly and unanimously reported 
to the Senate with the recommendation that it be passed. 


Medical and Dental Officer Procurement 


Congressman Kilday (D., Texas), in H.R.9428, would 
provide incentives to attract and hold military and public 
health medical personnel. Physicians having completed 
internships would be eligible for appointment to the 
grade of captain in the Army, and similar grades in the 
sister services. Physicians would be credited with five 
years of constructive credit for promotion purposes. In 
addition, the special $100 per month pay would be in- 
creased to $150 a month after 3 years’ duty, to $200 
a month after 6 years’ service, and to $250 a month after 
10 years of service. This bill was passed by the House, 
and the Senate committee made minor changes, includ- 
ing making the first increment of bonus pay effective 
after two years, rather than three years, of service. The 
House accepted the Senate charges, and the bill was 
sent to the President. This bill was referred to the Armed 
Services Committee. 


Educational Expense Tax Deductions 


Senator Fulbright (D., Ark.), in S. 3711, proposes 
to allow a taxpayer in computing his income tax to deduct 
amounts paid during the taxable year to educational 


institutions above the secondary level for tuition and 


amounts paid for necessary books and supplies. No 
deduction is allowed, directly or indirectly, for meals 
or lodging. This bill was referred to the Finance 
Committee. 


886 
i 


Vol. 161, No. 9 


887 


MEDICAL NEWS 


ALABAMA 


Dr. Richard Bing Goes to St. Louis——Dr. Richard John Bing, 
professor of experimental medicine and of clinical physiology 
and director of the cardiac clinic at the Medical College of 
Alabama, Birmingham, has been appointed chief of the Wash- 
ington University Medical Services at the Veterans Administra- 
tion Hospital and professor of medicine at the Washington 
University School of Medicine, St. Louis, effective July 1. Dr. 
Bing has been affiliated with Johns Hopkins University School 
of Medicine, Baltimore, Columbia University College of Physi- 
cians and Surgeons, New York University College of Medicine, 
and the Rockefeller Foundation in New York, and the Carlsberg 
Institute, Copenhagen, Denmark. An honorary member of the 
Harvey Society, he has conducted research on congenital heart 
disease, is a pioneer in the development of cardiac catheteriza- 
tion, and has done work recently on the metabolism of the heart 
muscle. 


ARIZONA 

Decline in Tuberculosis Death Rate.—According to Dr. Esther 
M. Closson, Tucson, director, Pima County Department of 
Public Health, the tuberculosis death rate in Arizona declined 
from 291.2 per 100,000 population in 1931 to 29.5 in 1953. 
Later figures are not yet available. 


Personal.—Dr. Duke R. Gaskins, past-president of the Phoenix 
Eye, Ear, Nose and Throat Society, has retired from active 
practice and has been elected to the board of directors of 
Hospital Benefit Assurance of Phoenix. Dr. Gaskins has prac- 


. ticed in Phoenix since 1928. 


CALIFORNIA 


Neuropsychiatric Institute Authorized.—Construction of a 5- | 


million-dollar neuropsychiatric institute as part of the Los 
Angeles campus medical center has been authorized by the 
University of California board of regents. The institute will be 
administered by the medical school and the state department of 

ental hygiene. Coincident with approval of the neuropsychi- 


«© atric unit, the board of regents reacted favorably to a proposal 


to build a new general hospital near the campus to be used as 
a teaching facility of the medical school. 


Courses on Surgery.—The University of California Extension 
and the University of California at Los Angeles School of 
Medicine will hold a class in “Recent Advances in General 
Surgery” at the university’s Medical Center July 16-18, with 
Dr. Jack M. Farris as course chairman (fee, $50 for all sessions 
and $20 for each single session), On July 19 and 20 a course 
in “Surgery of Trauma” will convene, with Dr. Theodore A. 
Lynn as chairman (fee, $35). Information on both courses is 
available on request from University of California Extension, 
Medical, Los Angeles 24, where advance registration is being 
accepted. 


Rabies in Skunks.—According to the U. S. Public Health Service, 
during the first two weeks of March, three persons in Lake 
County were bitten by skunks proved by animal inoculation to 
have been rabid and two children at a school playground were 
bitten by a skunk that was never found. All the children received 
antirabic vaccine, and in addition four received hyperimmune 
serum. Between Jan. | and May 22, 62 rabid skunks were found 
in 21 counties. Skunks accounted for about one-third of the total 
(189) rabid animals found during this period. The others were 
dogs (99), cattle (23), and miscellaneous animals (4). 


Physicians are invited to send to this department items of news of gen- 
eral interest, for example, those relating to society activities, new hospitals, 
education, and public health. Programs should be received at least three 
weeks before the date of meeting. 


FLORIDA 


New Home for State Medical Association.—Dr. John D. Milton, 
Miami, president, Florida Medical Association, reports that con- 
struction of permanent headquarters has begun at 735 Riverside 
Ave., Jacksonville, and is expected to be completed by mid- 
summer. The single-story structure, the first home owned by the 
association in its 82 years of existence, will be located on 


, 

property adjoining the Fuller Warren Bridge in the Riverside 
section of the city. It is to be of masonry construction and of 
contemporary design. The association’s committee on permanent 
quarters consists of Dr. Edward Jelks, chairman, and Drs, 
Samuel M. Day and Robert B. McIver, Jacksonville. 


ILLINOIS 


State Medical Election.—Officers of the Illinois State Medical 
Society include Dr. F. Lee Stone, Chicago, president; Dr. 
Lester S. Reavley, Sterling, president-elect; Dr. Frank H. 
Fowler, Chicago, first vice-president; Dr. Norman L. Sheehe, 
Rockford, second vice-president; and Dr. Harold M. Camp, 
Monmouth, secretary-treasurer. The 1957 annual meeting will 
be held in Chicago, May 21-24. 


Chicago 

Seminars on the Rorschach Test.—The department of psychol-, 
ogy of the University of Chicago announces that Samuel J. Beck, 
Ph.D., will conduct two workshop seminars on the Rorschach 
test: (1) Basic Processes, July 9-13, and (2) Advanced Clinical 
Interpretation, July 16-20. For information, write to the Depart- 
ment of Psychology, University of Chicago, Chicago 37. i 


Gifts for Research.—The University of Chicago Lying-in 
Hospital recently received a $100,000 research fund from Mr. 
Howard L, Willett Sr., to be known as the May C. Willett 
Research fund in honor of Mrs. Willett. The fund will enable 
the hospital to embark on a study of problems in infertility and 
sterility, causes of premature birth, and loss of babies through 
miscarriage. According to Dr. M. Edward Davis, chief of staff 
at Lying-in, research will begin even before physical facilities 
become available in the former Mecthers’ Aid Pavilion, which 
is undergoing conversion into a research laboratory.——_Wesley 
Memorial Hospital recently received a contribution of $50,000 
from Mr. Jay L. Hench, a trustee and former board president. 
The gift will be used to establish a new therapy department to 
be named in honor of Dr. Paul S. Rhoads, chairman of Wesley’s 
department of internal medicine. 


Institute on Convalescent Care.—A community program of care 
and prevention of rheumatic fever was conducted by Herrick 
House in cooperation with the Chicago Heart Association and 
Welfare Council of Metropolitan Chicago May 8 at the Standard 
Club. Dr. Oglesby Paul, chairman, medical advisory committee, 
Herrick House, was moderator for the opening discussion on 
rheumatic fever, in which Dr. Mark H. Lepper, chairman, 
department of preventive medicine, University of Illinois Re- 
search and Educational Hospitals, and Dr. Albert J. Simon, 
medical director, Herrick House, participated. Dr. Walter S, 


: ‘he 
a. 


888 MEDICAL NEWS 


Priest, co-chairman, commi:tee on public education, Chicago 
Heart Association, moderated the preluncheon program “Emo- 
tional Aspects of Convalescence and the Role of the Social 
Worker” were discussed by Dr. Irene M. Josselyn, consulting 
psychiatrist, Herrick House. “Community Planning for Rheu- 
matic Fever” was presented by Dr. William A. Tomlinson, 
associate director, division of services for crippled children. 


Large Bequest to University of Chicago.—The late Mr. Louis 
Block, who died Oct. 5, 1955, left a bequest of 17 million dollars 
to the University of Chicago for basic research and advanced 
study in the biological and physical sciences, with the stipulation 
that the fund should be controlled exclusively by the faculty. 
Mr. Block had been president of Blockson Chemical Company, 
Joliet, Ill. His will contains the following statement: “My 
principal object in making this bequest is to stimulate an in- 
dependent, inspired, and continuing program of basic research 
and advanced study for the furthering of human knowledge. 
. . . To encourage individuals to train for and engage in basic 
research and advanced study, provision must be made for their 
adequate remuneration. Qualified individuals who desire to 
advance human knowledge should not be compelled because of 
economic stress to abandon the field of basic research and ad- 
vanced study in favor of private employment. Productive basic 
research and advanced study require persons with independent 
minds who are capable of contemplating and exploring un- 
charted areas. Such persons may or may not conform to the 
accepted pattern of economic and political thinking. Therefore 
the maximum intellectual freedom must be encouraged if basic 
research and advanced study are to make the contribution to 
the welfare of mankind of which they are capable. Democratic 
principles are to be observed at all times in the administration 
of the fund. No discrimination against a person on account of 
race, creed, color, nationality or origin shail be permitted.” 


New Program at Northwestern.—According to Richard H. 
Young, dean of Northwestern University Medical School, a 
$300,000 grant from the Commonwealth Fund, New York, will 
help to finance a basic change in the pattern of medical edu- 
cation at Northwestern. The new program, designed to help 
students make the transition from basic laboratory science 
courses to clinical training, will help equalize the load and 
integrate the courses over the four years of medical education. 
The number of lectures will be reduced in favor of greatly 
increased personal contact with patients and more and earlier 
clinical work. Also central to the curriculum revision will be 
new and more thoroughly integrated courses and additions to 
the faculty. Orientation to the patient will be stressed by allow- 
ing junior students as well as seniors to do clinical work with 
patients in hospitals participating in the school’s educaticn 
program (Passavant Memorial, Wesley Memorial, Children’s 
Memorial, Evanston, St. Luke’s, Cook County, and Veteran’s 
Administration Research hospitals). The length of the school 
year will be extended from three to four quarters under the new 
program, but classes will be staggered so only 75% of the 
junior and senior students will be in school at any one time. 
Each junior will spend one quarter of the year studying medicine, 
one studying surgery, and one studying pediatrics and obstetrics 
and gynecology. The fourth quarter will be for vacation or 
private studies. Seniors will be permitted to use the fourth 
quarter to develop special interests, carry on research, or do 
other work of their own selection. Clinical work will be brought 
to sophomore students in a new course, a cooperative project 
of all the clinical departments, designed to teach a unified, over- 
all concept of disease processes. New faculty members will be 
added in both full and part-time positions. Part of the Common- 
wealth grant will be used for two pilot studies to further the 
university’s long-range program of advancement of medical 
education: (1) exploration of the potentials of the integration 
of medical and premedical education to erase the line of sharp 
distinction that now exists between them and (2) research on 
the comprehensive care of ambulatory patients. 


KENTUCKY 
Kenlake Seminar.—The annual Kenlake Seminar will be held 


July 12 at Kentucky Lake. The program, which is sponsored by 
the Kentucky Academy of General Practice and the Tennessee 
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Academy of General Practice, will feature papers by the follow- 
ing physicians: F. Tremaine Billings Jr., Vanderbilt University, 
Nashville, Tenn.; Everett G. Grantham, University of Louisville 
School of Medicine; Henry B. Turner, University of Tennessee 
College of Medicine, Memphis; and C. Alan McAfee, St. Louis. 
The dinner speaker will be Dr. Fount Richardson, Fayetteville, 
Ark., president of the Arkansas Medical Society. 


MAINE 

Danforth Memorial Fund.—Dr. Murray S. Danforth, who died 
in 1943, has been memorialized by his sister, the late Miss Agnes 
H. Danforth of Bangor, who left a bequest of $10,000 to estab- 
lish the Doctor Murray Snell Danforth fund. The income from 
the fund will be used for scholarships open to residents of Maine 
who are students at Dr. Danforth’s alma mater, Bowdoin 
College, Brunswick, and who are preparing for the medical or 
a related profession. 


MICHIGAN 


Personal.—Dr. James W. Nunn, Highland Park, city health 
officer, was recently named a member of the board of education. 
Dr. Nunn, who has been city health officer since 1950, served 
as city physician before that time-——-Dr. James Robinson, 
senior registrar at St. Bartholomew’s Hospital in London, Eng- 
land, who is on leave of absence from St. Bartholomew's as 
instructor in surgery at the University of Michigan Medical 
School, Ann Arbor, spoke to surgical grand rounds at the 
University of Mississippi Medical Center in Jackson on 
March 29. 


Speech and Hearing Clinic.—According to George A. Kopp, 
Ph.D., director of Wayne University’s Speech and Hearing Clinic 
in Detroit, the world’s only visible speech machine can be found 
at the clinic. The machine flashes an instantaneous speech pattern 
that characterizes a phonetic sound or word on a green luminous 
screen. A sound spectograph produces the speech patterns on 
a permanent graph. The machine makes it possible to combine 
vision with other sensory receptions in teaching oral use of 
language to the deaf and others who are handicapped in oral 


_ cemmunications. The clinic also has a master hearing aid, which 


is Said to eliminate individual testing of the 117 different hearing 
aids on the market. The master testing device determines the 
nature of hearing joss and characteristics that should be included 
for proper prescription of one of the commercial hearing aids. 


MINNESOTA 


Tobacco Research.—The University of Minnesota is to share in 
a $355,000 grant from the tobacco industry research committee 
for studies on the relationship between the use of tobacco and 
health. Ancel B. Keys, Ph.D., director of the laboratory of 
physical hygiene, and Josef M. Brozek, Ph.D., associate pro- 
fessor in the laboratory, are among the researchers who will 
share the grant. Dr. Brozek will make a study of people who 
smoke. Dr. Keys and Dr. Bronte Steward, assistant professor 
of medicine at the University of Cape Town, South Africa, will 
make studies of populations and heart diseases in Japan and 
Finland, emphasizing the relationship of smoking to such 
diseases. 


Personal.—Dr. Robert N. Barr, Minneapolis, deputy executive 
officer of the Minnesota Department of Health since 1949, has 
been appointed state health officer succeeding Dr. Albert J. 
Chesley, who died Cct. 17, 1955.——Lieut. Col. Harold G. 
Benjamin, Minneapolis, has been appointed battalion com- 
mander, 204th Medical Battalion, Minnesota National Guard. 
The battalion has its headquarters in Minneapolis and has units 
in St. Paul and Zumbrota, Col. Benjamin was commissioned in 
the Medical Corps Reserve in 1936 and served on active duty 
for five years during World War II in North Africa and in the 
Philippine Islands with the 41st Field Hospital ——Dr. John S. 
Lundy, professor of anesthesiology, University of Minnesota 
Graduate School, Minneapolis-Rochester, has been named a 
corresponding member of the Association of Anaesthetists of 
Great Britain and Ireland. Dr, Lundy also is a member of the 
Cuban National Society of Anesthesiology and of the French 
Society of Anesthesia and Analgesia and a corresponding | 
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member of the Havana Society of Anesthesia. In 1948 the state 
of North Dakota awarded him an honorary license to practice 
medicine in that state, and in the same year he was the recipient 
of the distinguished service medal of the American Society of 
Anesthesiologists. 


MISSISSIPPI 


Hospital News.—The Vicksburg Mississippi State Charity Hos- 
pital has been renamed the Kuhn Memorial State Hospital by 
the legislature in honor of the late Lee Kuhn, who willed 
$400,000 to the institution. It is anticipated that the bequest will 
make possible a million-dollar construction program with the 
aid of federal funds. No state-appropriated money will be 
necessary. 


Personal.— Governor James P. Coleman recently appointed Dr. 
Verner S. Holmes, McComb, to a 12-year term on the board of 
trustees of the Institutions of Higher Learning and Dr. S. Lamar 
Bailey, Kosciusko, the president of the Mississippi State Medical 
Association, and Dr» Thomas C. Oliver, Leland, to the state hos- 
pital commission. Drs. Reuben B, Caldwell, Baldwyn, and Paul 
G. Gamble, Greenville, past-presidents of the association, were 
named to succeed themselves for six-year terms on the state 
board of health. 


University News.—Dr. J. Robert Snavely, chairman of the de- 
partment of medicine, has been appointed assistant dean of the 
University of Mississippi School of Medicine, Jackson. Before 
coming to the University Medical Center when the new four-year 
school opened in 1955, Dr. Snavely was associate professor of 
medicine at Tulane University of Louisiana School of Medicine 
in New Orleans. The University of Mississippi Medical 
Center, Jackson, announces the appointment of Dr. Sydney S. 
Schochet, formerly pathologist for St. Joseph’s Hospital, Han- 
cock, Mich., as associate professor of pathology and of Dr. Gus 
R. Ridings, formerly an instructor in the department of radiology 
at Vanderbilt University School of Medicine, Nashville, Tenn., 
as associate professor of radiology. 


MISSOURI 


Memorial to Dr. Key.—-The library of the late Dr. J. Albert Key 
has been given by Mrs. Key to Washington University School of 
Medicine, St. Louis. The collection contains 345 books on ortho- 
pedic surgery. Dr. Key had served as president of the American 
Academy of Orthopedic Surgeons and the American Orthopedic 
Association and as chairman of the Bone and Joint Section of 
. the American Medical Association. A memorial fund is being 
established at the medical center by former associates, students, 
and patients, to provide a John Albert Key Research Fellowship 
in Orthopedic Surgery. 


NEW JERSEY 


Hospital News.—The Atlantic City Hospital will have as visiting 
chiefs pro tem. Dr. Charles L. Brown, dean, Seton Hall College 
of Medicine, Jersey City, July 2-6; Dr. Charles A. Doan, pro- 
fessor of medicine and dean, Ohio State University College of 
Medicine, Columbus, July 9-13; Dr. George N. Raines, professor 
and director of the department of psychiatry, Georgetown 
University School of Medicine, Washington, D. C., July 16-20; 
Dr. Stanley H. Durlacher, professor of pathology, Louisiana 
State University School of Medicine, New Orleans, July 23-27; 
and Dr. Joseph Edeiken, assistant professor of clinical medicine, 
University of Pennsylvania School of Medicine, Philadelphia, 
July 30-Aug. 3. 


NEW MEXICO 


State Medical Election.—Newly elected officers of the New Mex- 
ico Medical Society include Dr. Stuart W. Adler, Albuquerque, 
president; Dr. Samuel R. Ziegler, Espanola, president-elect; 
Dr. James C. Sedgwick, Las Cruces, vice-president; and Dr. 
Lewis M. Overton, Albuquerque, secretary-treasurer. The next 
annual mz2eting will be held in Santa Fe in May of 1957. 


Society News.—A group of Albuquerque physicians recently 
formed the Albuquerque Academy of Medicine, a nonprofit 
organization. At the time of organization, the incorporators were 
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all physicians who were affiliated with County-Indian Hospital. 
It was decided that fees paid them by the welfare department 
and Indian service would be used to finance the corporation, the 
aim of which wili be to further medical education and knowledge 
in Albuquerque. 


Personal.—Myrtle Greenfield, M.S., B.A., who recently retired 
as head of the state health department's laboratory in Albu- 
querque, was honored by the state board of health at a dinner 
in recognition of her service to the state. She was appointed in 
1920 to set up the laboratory for New Mexico, and under her 
direction the staff has grown from one member to a 26-member 
unit. Dr. Louis S. Gerber, clinical director of the Sandia 
Corporation, Sandia Base, was recently appointed medical di- 
rector at the National Reactor Testing Station, Idaho Falls, 
Idaho, to succeed Dr. Milan R. Mateyka, who plans to do 
postgraduate work in internal medicine. 


NEW YORK 


Nutrition Institute—The 17th New York State Nutrition In- 
stitute will be held at Cornell University, Ithaca, July 10-11. 
The institute, planned especially for the personnel of state and 
private agencies concerned with programs of nutrition in the 
community, is open to all persons interested in nutrition. 


Faculty Promotions.—The University of Rochester School of 
Medicine and Dentistry announces the promotion of Dr. Frank 
P. Smith, acting head of the neurosurgical division, to associate 
professor of neurosurgery, associate surgeon, and chief of the 
neurosurgical division of the division of surgery; Dr. Vernon E. 
Thomas, assistant professor of anesthesiology, to head of the 
division of anesthesia; and Dr. Roger Terry, assistant professor 
in pathology, to associate professor of pathology. Dr. Smith 
was recently elected secretary of the Neurosurgical Society of 
America. Dr. Thomas, who received a medical degree from the 
University of Wales, Cardiff, has been affiliated with Harvard 
Medical School and Massachusetts Memorial Hospital in 
Boston. 


New York City 


Grant in Poliomyelitis—Columbia University has received a 
grant of $54,535 from the March of Dimes for continuation of 
a project to breed poliomyelitis virus combining the charac- 
istics of two or more different types of viruses. The work is 
under the direction of Dr. Hattie E. Alexander, associate pro- 
fessor of pediatrics, whose project has been supported by the 
March of Dimes since July, 1952. Working with her are Isabel 
Morgan Mountain, Ph.D., and Dr. Katherine Sprunt. 


Dr. Abramson Honored.—Dr. Arthur S. Abramson, chairman, 
department of rehabilitation medicine, Albert Einstein College 
of Medicine, has received the 1955 President’s Trophy awarded 
annually by the President’s Committee on Employment of the 
Physically Handicapped. The presentation was made May 17 
by Vice-President Nixon at the annual meeting of the committee 
in the Departmental Auditorium, Washington, D. C. 
Abramson was selected “for the great inspirational example of 
rehabilitation that he represents, for the outstanding contribution 
that he is making to restoration of seriously handicapped persons 
to usefulness in the field of medicine and rehabilitation and for 
the leadership he has provided toward returning the disabled to 
independent living.” Dr. Abramson, a paraplegic, received his 
impairment from wounds suffered in the Battle of the Bulge in 
World War II. He holds the Purple Heart and Oak Leaf Cluster 
and the Conspicuous Service Cross of New York state. On 
returning to active life, he accepted a residency in physical 
medicine and rehabilitation in the Bronx Veterans Administra- 
tion Hospital, rising to chief of the service. He is a member of 
the subcommittee on physical medicine and rehabilitation of the 
committee on public health and education, Medical Society of 
the State of New York. 


OREGON 

Hospital Benefits for Physicians’ Widows.—The Oregon State 
Medical Society in cooperation with Oregon Physicians’ Service 
has inaugurated a plan whereby widows of Oregon physicians 
will receive hospital benefits without cost. The plan is being 
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offered to widows of all Oregon physicians and their dependents, 
provided the widow has not remarried and still resides in the 
state. In the future the plan will be offered to the widows of all 
member physicians of the Oregon Physicians’ Service. 


University News.—Harry J. Sears, Ph.D., who has served for 
38 years as professor and head of the department of bacteri- 
ology, University of Oregon Medical School, Portland, retired 
in June. Dr. Arthur W. Frisch, professor of bacteriology at the 
medical school, has been named department head. Formerly at 
Wayne University College of Medicine, Detroit, Dr. Frisch has 
been at the University of Oregon Medical School since 1946. 
Dr. William E. Snell, who has been on the faculty of his alma 
mater, the University of Oregon Medical School, Portland, since 
1951, has been appointed associate professor and head of the 
division of orthopedic surgery. Dr. Leo S. Lucas, who has 
headed the division since 1942, will become a senior consultant 
in orthopedic surgery. He is chief surgeon at Shriners Hospital 
for Crippled Children. 


PENNSYLVANIA 


Personal.—Dr. Robert P. Gouldin, Penn Valley, was appointed 
chairman of the professional men’s committee for the 1956 
Phillies-Senators benefit game, sponsored by the Junior Baseball 
Federation June 28 at Connie Mack Stadium. The charity base- 
ball games are played every year for the benefit of some 50,000 
youngsters who play sand-lot baseball in the Philadelphia area. 
Proceeds of the games are used to buy equipment and provide 
supervision for the sand-lot teams. 


Dr. Hess to Visit Israel— Dr. Elmer Hess, Erie, Immediate Past- 
President of the American Medical Association, will visit Israel 
in July to survey the medical installations maintained in that 
country by Hadassah, the Women’s Zionist Organization of 
America. Dr. Hess, who will be accompanied by Rabbi 
Abraham B. Shoulson, spiritual leader of the Erie Jewish Center, 
will carry a personal letter from President Eisenhower to the 
Prime Minister of Israel. Hadassah, an organization of more 
than 300,000 American Jewish women in groups and chapters 
in the 48 states, Puerto Rico, and Alaska, maintains in Israel 
seven hospitals, scores of mother-and-child health centers, a 
child guidance clinic, a school hygiene service, and a nurses’ 
training school. In addition, Hadassah supports, together with 
the Hebrew University, the only medical school in Israel, and 
is now beginning construction on a $12,500,000 Hadassah- 
Hebrew University Medica! Center in Jerusalem. While in Israel, 
Dr. Hess will lecture to doctors in the various Hadassah 
hospitals. 


Philadelphia 

Personal.—Dr. Russell S. Boles, emeritus professor of clinical 
medicine, University of Pennsylvania School of Medicine, has 
been appointed honorary consultant, department of medicine, 
Philadelphia General Hospital. During February Dr. Samuel 
B. Hadden, associate professor of psychiatry, University of 
Pennsylvania School of Medicine, lectured before the Mexican 
Society of Neurology and Psychiatry, Mexico City, on “The 
Dynamics of Group Psychotherapy” and spoke in Guadalajara 
before the Guadalajara Medical Society——Dr. Albert P. 
Seltzer has been appointed chief, department of otolaryngology, 
Philadelphia General Hospital, Blockicy Division. 


Medicolegal Imnstitute——The Philadelphia County Medical 
Society and the Philadelphia Bar Association announce the in- 
corporation of the Philadelphia Medico-Legal Institute as a non- 
profit corporation. The chief purposes of the institute are to 
encourage research, professional training, and teaching in the 
field of forensic medicine, to promote better understanding be- 
tween the professions of law and of medicine generally, and 
to explore means for effecting a closer and more beneficial 
working relation between lawyers and physicians. The total 
elected membership will be limited to 500 persons, neither law 
nor medicine representing more than 60% of the total elected 
membership. Candidates must be proposed in writing by a 
member, seconded by another member, and endorsed by the 
committee on membership. Annual dues will be $5. 


>. 
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WASHINGTON 


Hospital News.—One hundred years of service to the Pacific 
Northwest by the Sisters of Charity of Providence were recently 
celebrated at St. Elizabeth Hospital, Yakima. The observance 
was in conjunction with the annual banquet, meeting, and elec- 
tion of hospital staff, at which Dr. Frank LeCocq Jr. was made 
president of the medical staff. Dr. E. Donald Lynch is vice- 
president, and Dr. Walter J. Kennedy Jr. is secretary-treasurer. 


Society News.—Three physicians who have practiced a combined 
total of 105 years in the Yakima Valley have been awarded 
honorary memberships in the Yakima County Medical Society. 
Dr. Gail P. Shepard, 80, who has been practicing in Yakima 
for 39 years, still maintains office hours. Dr. Harry M. Makins, 
66, medical director of the Yakima Regional Blood Center, also 
has practiced in the Yakima Valley for 39 years. Dr. Howard L. 
Hull, 71, has practiced in the Yakima area since 1923. 


Camps for Diabetic Children.—Physicians throughout the Pacific 
Northwest are asked by the Washington Diabetes Association 
to offer their patients with controlled diabetes the opportunity 
to attend the camps for diabetic boys and girls. Camp Banting 
for diabetic boys will be held under direction of the Boy Scouts 
of America at Camp Parsons on Hood Canal, July 8-21. 
Priscilla White Camp for diabetic girls will be held under the 
direction of the Seattle Camp Fire Girls at Camp Sealth on 
Vashon Island, July 23-Aug. 6. Requests for applications and 
information should be sent promptly to: Diabetic Trust Fund, 
1118 Ninth Ave., Seattle. 


Personal.—Dr. James H. Lasater Sr., La Center, was recently 
honored by his community at a reception attended by more 
than 300 persons. Dr. Lasater, who had announced his in- 
tention to retire after 45 years of practice, was presented with 
a gold wrist watch inscribed “In Loving Appreciation Dr. James 
Lasater. 1910-1955, La Center.” Dr. Luman S. Roach, 
Kalama, was recently honored by the students of the Kalama 
high school with an assembly in the Claude Wright Auditorium. 
Dr. Roach served on the school board of directors from 1923 
to 1935 and was active in securing a gymnasium at the high 
school. For many years, he was present whenever possible at 
games and cared for any injured player without remuneration. 
Dr. Roach was presented with a loving cup on which were in- 
scribed the American Legion emblem and a tribute for his serv- 
ice to the youth of Kalama. Due to illness, Dr. Roach is now 
retired. 


WEST VIRGINIA 


Symposium on Clinical Medicine—A Symposium on Clinical 
Medicine, sponsored jointly by the Virginia and West Virginia 
chapters of the American Academy of General Practice, will 
be held at the Greenbrier in White Sulphur Springs, July 15. 
Dr. Frank E. Tappan, Berryville, Va., president of the Virginia 
chapter, will be the moderator at the morning session, when the 
following program will be presented: 


Management of Chronic Nonspecific Ulcerative Colitis, Robert A. 
Schneider, Oklahoma City. 
Problems in Pregnancy, Emil G. Holmstrom, Salt Lake City. 
Recognition of Emotional Problems in Children, Joseph F. Hughes, 
Philadelphia. 
Dr. Logan W. Hovis, Parkersburg, president, West Virginia 
chapter, will moderate the following program at 2 p. m.: 
Technique and Value of Sigmoidoscopy, Harry E. Bacon, Philadelphia. 
Use and Abuse of Antibiotics, George G. Jackson, Chicago. 
Stress and Connective Tissue Diseases, Gaetan Jasmin, Montreal, 
Canada. 
Dr. D. Wilson McKinlay, Spokane, Wash., chairman, commis- 
sion of education, American Academy of General Practice, will 
be the speaker at the noon luncheon, at which Dr. Edward 
Haddock, Richmond, Va., will be the toastmaster. A cocktail 
hour and reception in the ballroom will follow the afternoon 
session. No fee will be assessed for the luncheon, reception, or 
scientific sessions, and five hours of study course credit (category 
1) will be given for the symposium by the academy. Lederle 
Laboratories Division of the American Cyanamid Company 
will serve as cosponsor of the symposium. 
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WISCONSIN 


Orthopedic Field Clinics—The Bureau for Handicapped Chil- 
dren, state department of public instruction, announces the 
following schedule for orthopedic field clinics in July: Lancaster, 
July 19; Darlington, July 20; Eau Claire, July 26-27. The clinics 
are conducted for persons under 21 years of age who are referred 
by their family physician for orthopedic diagnosis and consulta- 
tion. Forms for referral may be obtained from the Bureau for 
Handicapped Children, 146 North, State Capitol, Madison 2. 


GENERAL 


Association of American Physicians.—The 69th annual meeting 
of the Association of American Physicians convened at the 
Chalfonte-Haddon Hall, Atlantic City, N. J., May 1-2, under 
the presidency of Dr. John R. Paul, New Haven, Conn. Twenty- 
eight papers were presented and 42 read by title. At the associ- 
ation dinner Tuesday, Dr. Chester S. Keefer, Boston, had as 
his subject “Medical Education Tomorrow.” 


Wanted—Bones and Brains.—Temporal bones and brains and, 
if possible, the brains from totally deaf children or adults who 
had had adequate antemortem hearing tests and histories are 
wanted by the committee on conservation of hearing of the 
American Academy of Ophthalmology and Otolaryngology, 
For details on methods of removing the specimens and of ship- 
ping them to one of several processing laboratories, phone, wire, 
or write to Dr. Harold F. Schuknecht, Henry Ford Hospital, 
Detroit. 


National Science Grants.—The National Science Foundation 
recently announced 167 grants totaling $2,068,600, awarded 
during the quarter ending March 31 for the support of basic 
research in the sciences, for conferences in support of science, 
for exchange of scientific information, for training of science 
teachers, and for the support of summer and short-term research 
by medical and other advanced science students. This is the 
third group of awards to be made during the fiscal year 1956. 
Since the beginning of the program in 1951, 2,206 such awards 
have been made, totaling more than 26 million dollars. 


Pictorial History of Medicine.—Parke, Davis & Company 
announces that it has commissioned 40 oil paintings, “A History 
of Medicine in Pictures,” depicting major events and person- 
alities in the medical profession during the past 5,000 years, 
which will complement the “History of Pharmacy in Pictures” 
commissioned by Parke-Davis in 1951. Dr. Erwin H. Acker- 
~ knecht, chairman, department of history of medicine, University 
of Wisconsin Medical School, Madison, and a member of the 
executive committee of the American Institate of Medical 
Historians, will serve as principal adviser in the project. 

Int tional Student Exchange Program,—A grant of $1,500,000 
to the Institute of International Education has been announced 
by Carnegie Corporation of New York. The sum will be used 
by the institute for support and development of its programs of 
- international student exchange over 10 years. The institute, a 
private, nonprofit organization, this year is administering ex- 
change programs involving more than 4,500 persons. It handles, 
under contract, many exchange programs for governmental and 
private agencies and annually answers more than 100,000 in- 
dividual inquiries regarding educational exchange from all parts 
of the world, It maintains regional offices in the United States 
in Chicago, Denver, San Francisco, Los Angeles, Houston, 
Texas, and Washington, D. C. 


Osborne and Mendel Award.—aAt the annual dinner in Atlantic 
City, N. J., April 18, the American Institute of Nutrition be- 
stowed the Osborne and Mendel award on Albert G. Hogan, 
Ph.D., professor emeritus of animal nutrition, University of 
Missouri, Columbia. The award consists of a cash prize of 
$1,000 and a scroll with the following wording: “To Albert 
Garland Hogan, B.S., A.M., Ph.D., for his development of syn- 
thetic rations for use in nutritional studies and for his original 
investigations in the field of biochemistry and nutrition, which 
have made him one of the greatest contributors to the develop- 
ment of our present knowledge of animal nutrition.” 
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Crumbine Awards.—Local health departments have been invited 
to compete for the second annual Samuel J. Crumbine awards 
by the public health committee of the Paper Cup and Container 
Institute, Inc. Of the two awards, established last year in 
memory of Dr. Crumbine, pioneer health officer and consultant 
to the institute in his later years, one will be made for “out- 
standing achievement in the development of a comprehensive 
program of environmental sanitation,” and the other for “out- 
standing achievement in the development of a program of eating 
and drinking sanitation.” The 1956 contest will cover programs 
or activities either in progress or completed in 1956. 


Professional Association on Alcoholism.—The Professional 
Association on Alcoholism was recently organized at the head- 
quarters of the Massachusetts Medical Society, 22 The Fenway, 
Boston. Membership, open to doctors, nurses, hospital adminis- 
trative staff members, social workers, sociologists, therapists, 
research workers, and others in allied endeavors, is not restricted 
to the New England areas. The officers elected at its first annual 
meeting include the president, Dr. Robert E. Fleming, director, 
Alccholic Clinic, Peter Bent Brigham Hospital, Boston; vice- 
president, Albert Ullman, sociology department, Tufts Univer- 
sity, Medford, Mass.; and secretary-treasurer, Dr. David Landau, 
instructor in psychiatry at Tufts College Medical School, Boston. 


Essay Contest in Surgery —The American Association for the 
Surgery of Trauma will award a $400 annual prize for the best 
essay submitted on clinical or laboratory research in the surgery 
of trauma. Contestants must be citizens of the United States 
or of Canada and must be in residency or postgraduate training 
or in the formative years of practice or teaching. The winner will 
be invited to read his essay at the annual meeting at the Bilt- 
more Hotel, Santa Barbara, Calif., Oct. 4, and the paper will 
appear in the annual issue of the American Journal of Surgery 
devoted to the publication of the papers of the association. 
Manuscripts, acccmpanied by the curriculum vitae of the author, 
must be received not later than Aug. 1 by Dr. James K. Stack, 
Secretary, American Association of the Surgery of Trauma, 
700 N. Michigan Ave., Chicago 11. 


Fellowships in Public Health—The Graduate School of Public 
Health, University of Pittsburgh, announces that funds are 
available to provide a maximum of 10 fellowships that may be 
awarded each year to students who enroll in the school as can- 
didates for the master of public health or doctor of public health 
degree. Th2 fellowships will be awarded, on a competitive basis, 
to applicants (citizens of the United States) with superior 
academic record and/or excellent work experience. A fellowship 
award covers the costs of tuition plus stipend adequate to cover 
living expenses. Applications for these fellowships should be 
made before July 15 of each year. Requests for information 
about the programs of instruction and employment opportunities 
after graduation should be addressed to the Dean, Graduate 
School of Public Health, University of Pittsburgh, Pittsburgh 13. 


Cancer Conference.—The 10th annual Rocky Mountain Cancer 
Conference, July 11-12, at the Shirley-Savoy Hotel, Denver, will 
be sponsored by the Colorado State Medical Society and the 
Colorado division of the American Cancer Society. Guest 
speakers will include Drs. Lauren V. Ackerman, St. Louis; 
George V. Brindley, Temple, Texas; Charles L. Dunham, 
Washington, D. C.; Charles B. Huggins, Chicago; Eugene P. 
Pendergrass, Philadelphia; Grant Sanger, New York; and John 
R. Schenken, Omaha. A symposium on cancer of the breast 
Wednesday, 9:30 a. m., will be followed by a round-table 
luncheon at 12 noon, as will the Thursday morning symposium 
on lymphomas and leukemias. At the banquet at the Green 
Gables Country Club Wednesday, 7 p. m., the speaker will be 
Dr. Dwight H. Murray, Napa, Calif., President of the American 
Medical Association. 


Foundation Disbands.—The Foundation for the Deaf, Inc., 
Kendall Green, Washington 2, D. C., announces that, having 
achieved its purpose to foster research activity in the field of 
the deaf, it was disbanded on Dec. 28, 1955. Its assets are 
being donated in two equal parts: to the National Association 
of the Deaf and to the Edward Miner Gallaudet Memorial 
Library of Gallaudet College, Washington, D. C., the world’s 
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only college for the deaf, for the purchase of books on psychol- 
ogy and guidance. A pilot program, a Mental Health Project 
for the Deaf, has been established, with a continuing grant by 
the U. S. Office of Vocational Rehabilitation, at the New York 
State Psychiatric Institute, 722 W. 168th St., New York. For 
the past year, the project has been helping the deaf in (1) re- 
search activities; (2) counselling services; and (3) training of 
professional workers such as psychiatrists, psychologists, and 
social workers. 


Medical Women’s International Tour.—A tour is being arranged 
in conjunction with the council meeting of the Medical Women’s 
International Association, which will be held in Burgenstock, 
Switzerland, Sept. 21-24. The tour, which will visit the Scandi- 
navian countries, West Germany, Switzerland, Alsace-Lorraine, 
and Luxembourg, begins Aug. 31, with flight from Idlewild, 
New York, to Reykjavik, Iceland, arriving at Burgenstock Sept. 
21. After the council meeting, the tour will be resumed and will 
end in New York Oct. 1. For those who prefer to cross the 
Atlantic by boat, individual arrangements will be made to join 
the tour in Oslo. On the tour, meetings will be held with the 
medical women of the country. Friends and husbands are invited 
to participate. Details may be obtained from Dr. Ada Chree 
Reid, 118 Riverside Dr., New York 24. The Association for 
Academic Travel Abroad, Inc., 40 E. 49th St., New York 17, 
will handle travel arrangements and reservations. 


Student Research Fellowships.— The Lederle Laboratories 
Division of the American Cyanamid Company is making avail- 
able to medical schools throughout the United States and Canada 
medical student research fellowships for 1956. These fellowships, 
in amounts not exceeding $600 a year for one individual, are 
intended to relieve in part the financial burden of students who 
desire to devote their summer vacations to research in preclinical 
medical sciences. Students who apply for Lederle Medical Stu- 
dent Research Fellowships must be of good scholastic standing 
and have the consent of the faculty member under whose super- 
vision their research is to be conducted. Students to receive such 
awards will be selected by the dean of the medical school or by 
the regularly constituted committee of the faculty charged with 
such selections. By special permission, the student may carry on 
such research in another medical school, provided ‘that satis- 
factory arrangements are previously made with the faculty mem- 
ber of the school and the department in which the student is to 
carry on his research. 


Science Foundation Fellowships.— The National Science Founda- 
tion, Washington 25, D. C., has announced the award of 80 
postdoctoral fellowships and 775 predoctoral graduate fellow- 
ships in the natural sciences and allied fields for the academic 
year 1956-1957. Honorable mention was accorded 1,366 appli- 
cants. The largest group of predoctoral fellowships, 182, was 
awarded in chemistry. In some other fields the number of awards 
were: zoology 58, psychology 26, biochemistry 25, microbiology 
20, medical sciences 14, anthropology 11, genetics 7, general 
biology 3, and biophysics 3. Predoctoral fellowships carry 
stipends of $1,400 for the first year, $1,600 for intermediate 
years, and $1,800 for the terminal year of graduate study. Post- 
doctoral fellowships carry stipends of $3,400. All fellowships 
include additional allowances for dependents, tuition, and other 
normal expenses. An announcement of the National Science 
Foundation predoctoral fellowship program for 1957-1958 will 
be made about Oct. 1. The postdoctoral program will reopen 
on July 15 and again on Oct. 1. Application forms will not be 
available until the programs are announced. 


World Confederation for Physical Therapy.—The second con- 
gress of the World Confederation for Physical Therapy will 
convene at the Hotel Statler, New York, July 17-23. Dr. Thomas 
Francis, Ann Arbor, Mich., will serve as chairman for a panel 
discussion, “The Role of the Physical Therapist in the Evalu- 
ation Studies of Poliomyelitis Vaccine Trials,” Monday, 2 p. m. 
Drs. Charles O. Bechtol, New Haven, Conn., and Henry H. 
Kessler, Newark, N. J., will be among the participants in a 
panel discussion, “Prosthetics—Research and Developmental 
Aspects and Training,” Tuesday, 2 p. m. During a symposium 
on body alignment as related to activity, Wednesday morning, 
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Dr. G. Best, Cologne, Germany, will discuss “Exercise for 
Spondylitis Deformans,” and Dr. Saiman H. Tawast-Rancken, 
Helsinki, Finland, will present “Posture Education in Finland.” 
Other physicians participating in the program will include Dr. 
Harry D. Bouman, Madison, Wis., one of the authors of the 
paper “Physiological Basis of Electrical Stimulation of Human 
Muscle and Its Clinical Application,” and Dr. Robert L. Bennett, 
Warm Springs, Ga., who will discuss “Bracing: Purpose, Fitting 
and Development” as part of a symposium on bracing and adap- 
tive devices for neuromuscular disorders. 


Hospital Safety Awards.—St. Joseph’s Hospital of Lorain, Ohio, 
won the grand award in the National Hospital Safety Contest 
conducted by the American Hospital Association and the Na- 
tional Safety Council. The 246 hospitals participating in this 
employee safety contest reported a total of more than a quarter 
of a billion man-hours during the 1955 contest year, with 1,901 
reportable injuries. The over-all injury frequency rate was 7.47 
per one million man-hours of work. St. Joseph’s Hospital, with 
461 employees, was the largest of the hospitals in the contest to 
maintain a perfect record of no reportable accidental injuries 
during the year; 29 other hospitals reported perfect records; and 
18 had fewer than 100 employees. No hospital with 600 or more 
employees maintained a perfect record. Winners in each group 
were: District One State Tuberculosis Hospital, Madisonville, 
Ky. (less than 100 employees); Vancouver Memorial Hospital, 
Vancouver, Wash. (100-199 employees); St. Therese Hospital, 
Waukegan, Ill. (200-299 employees); U. S. Naval Hospital, Mem- 
phis, Tenn. (300-499 employees); St. Joseph’s Hospital, Lorain, 
Ohio—in addition to grand prize (450-500 employees); Missouri 
Baptist Hospital, St. Louis (600-799 employees); Veterans Ad- 
ministration Hospital, Brockton, Mass. (800-999 employees); and 
Jackson Memorial Hospital, Miami, Fla. (more than 1,000 em- 
ployees). 


Symposium on Pu Diseases.—The fifth annual Sym- 
posium for General Practitioners on Tuberculosis and Other 
Chronic Pulmonary Diseases will be presented July 9-13 at 
Saranac Lake, N. Y., under the sponsorship of the American 
Trudeau Society, Saranac Lake Medical Society, and the 
Adirondack Counties chapter of the New York State Academy 
of General Practice. On Monday a panel discussion of the 
differential diagnosis of chronic pulmonary diseases will be 
presented at 11:30 a. m. and will be continued during the after- 
noon session. Other panels will include: 
General Medical Management of Pulmonary Tuberculosis (Tuesday, 
8:30 a. m., Raybrook State Tuberculosis Hospital). 
Treatment of Nontuberculous Chronic Pulmonary Disease (Tuesday, 
10:45 a. m., Raybrook State Tuberculosis Hospital). 
Streptomycin—Para-Amino-Salicylic Acid (PAS) and Isoniazid Therapy of 
Pulmonary Tuberculosis (Wednesday, 8:30 a. m., Trudeau Sanatorium). 


Treatment of Nontuberculous Pulmonary Disease (Wednesday, 2 p. m., 
Trudeau Sanatorium). 


Collapse Therapy (Thursday, 8:30 a. m., Trudeau Sanatorium). 


Pathology and Bacteriology of Resected Lung Tissue (Thursday, 11 a. m., 
Trudeau Sanatorium), 


Resection in Pulmonary Tuberculosis (Thursday, 2 p. m., Trudeau 
Sanatorium). 

A clinical pathological conference is scheduled for Thursday, 
4 p. m., and a smoker and open question period for 8 p. m. 
The sessions will close Friday at the Trudeau Sanatorium with 
a question period, 12 noon-12:30 p. m. Dr. Edward N. Packard 
(P. O. Box 262, Saranac Lake, N. Y.) is general chairman of 
the symposium. 


Annual Conference on Aging.—The University of Michigan will 
present the ninth annual Conference on Aging at Michigan 
Union, Ann Arbor, July 9-11. The general meeting will open 
at 9 a. m. Monday with “Healthy Added Years” and “Issues in 
Providing Medical Care for Older People.” A luncheon meeting 
for those interested in the organization of a Michigan state 
gerontological society is scheduled for 12:30 p. m. At the 
conference dinner, 6:30 p. m., “The Battle Against Chronic 
Disease,” “Current Trends in Gerontology,” and “Still Going 
Places” will be the topics considered. At the general meeting | 
Tuesday, 11 a. m., there will be a panel, “Meeting the Costs 
of Medical Care for the 65-Year-Old and Over.” At 7:30 p. m. 
“Trends in Health Legislation” will be discussed in relation to 
their application to older people. At the conference breakfast 
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Wednesday, 8 a. m., there will be a panel on research on health 
and the aging process and reports on undergraduate and gradu- 
ate training in geriatric medicine and on professional training 
in gerontology. Group meetings, scheduled for the afternoons, 
will include 12 workshops, 2 demonstrations, 3 seminars for 
research workers and educators, and the following clinics for 
physicians: (1) Arthritis in the Older Age Group, (2) Hyper- 
tension and Vascular Problems Among Older People. (3) Ortho- 
pedic Problems in Relation to Arthritis and Vascular Diseases, 
(4) Dermatological Care in Old Age, (5) Organic Brain Dis- 
orders in Old Age, and (6) Psychological Problems of Older 
People. 


Society News.—Officers of the American Industrial Hygiene Asso- 
ciation include: Lester V. Cralley, Ph.D., Pittsburgh, president, 
and Charles R. Williams, Ph.D., Boston, president-elect.—— 
The American Association of Immunologists recently elected 
Merrill W. Chase, Ph.D., New York, president; Dr. John H. 
Dingle, Cleveland, vice-president; and Dr. Francis S. Cheever, 
Pittsburgh, secretary-treasurer. Newly elected officers of 
the Rocky Mountain Pediatric Society include Dr. James M. 
Kennedy Jr., Aurora, Colo., president; Dr. Leo J. Flax, Den- 
ver, vice-president; and Dr. Jules Amer, Denver, secretary- 
treasurer. Officers of the Society for Pediatric Research 
include: Dr. William M. Wallace, Cleveland, president; Dr. 
Harry A. Waisman, Madison, Wis., vice-president; and Dr. 
Sydney S. Gellis, Boston, secretary-treasurer. The Ameri- 
can Federation for Clinical Research recently elected the fol- 
lowing officers: Dr. Lawrence E. Hinkle Jr., New York, 
president; Dr. Ivan L. Bennett, Baltimore, vice-president; and 
Dr. William W. Stead, Minneapolis, secretary-treasurer. The 
1956 officers of the Society of American Bacteriologists include: 
Charles A. Stuart, Ph.D., Providence, R. I., president; Perry W. 
Wilson, Ph.D., Madison, Wis., vice-president; and John H. 
Bailey, Ph.D., Rensselaer, N. Y., secretary-treasurer.——Newly 
elected officers of the American Society for Artificial Internal Or- 
gans include: Dr. Clarence Dennis, Brooklyn, president; Dr. Peter 
F. Salisbury, Los Angeles, president-elect; and Dr. George H. 
A. Clowes, Cleveland, secretary-treasurer.——The North Pacific 
Society of Neurology and Psychiatry recently elected Dr. Robert 
W. Brown, Fort Steilacoom, Wash., president; Dr. Douglas E. 
Alcorn, Victoria, Canada, president-elect; and Dr. Robert M. 
Rankin, Seattle, secretary-treasurer.——Newly elected officers of 
the Neurosurgical Society of America include Dr. I. Joshua 
Speigel, Chicago, president; Drs. Lester A. Mount, New York, 
and C. Robert Watson, Little Rock, Ark., vice-presidents; Dr. 
Frank P. Smith, Rochester, N. Y., secretary; and Dr. Bertram 
~ Selverstone, Boston, treasurer. The American Association of 
the History of Medicine recently elected Dr. Benjamin Spector, 
Boston, president and Dr. Owsei Temkin, Baltimore, vice-presi- 
dent. The present secretary-treasurer, John B. Blake, Ph.D., New 
York, serves until the end of the next annual meeting in Rich- 
mond, Va., May 6-8, 1957.———Officers of the American Acad- 
emy of Occupational Medicine include: Dr. Edgar E. Evans, 
Deepwater, N. J., president; Dr. Irving R. Tabershaw, New York, 
vice-president; Dr. Ronald F, Buchan, Newark, N. J., treasurer; 
and Dr. Leonard J. Goldwater, New York City, reelected secre- 
tary——The Mid-Central States Orthopaedic Society recently 
elected Dr. J. Sims Norman, Pueblo, Colo., president; Dr. F. 
Walter Carruthers, Little Rock, Ark., vice-president; and Dr. 
Henry O. Marsh, Wichita, Kan., secretary-treasurer. The next an- 
nual meeting will be at the Broadmoor Hotel, Colorado Springs, 
Colo., March 29-30, 1957——At its annual meeting, June 
9-10 in Chicago, the American Board of Legal Medicine dis- 
cussed traumatic neurosis, medical cross-examination, and medi- 
cal-legal aspects of public health. The board is a national organi- 
zation of doctors of medicine who possess law degrees or who 
have had five years of active practice in the medical-legal field. 
The Common Cold Foundation has as industrial medical con- 
sultant Dr. William A. Sawyer, Rochester, N.Y., and as head of 
its scientific advisory committee, Dr. Yale Kneeland Jr., associate 
professor of medicine, Columbia University College of Physi- 
cians and Surgeons, New York. The foundation’s headquarters 
are at 370 Lexington Ave., New York 17. Newly elected offi- 
cers of the American Association of Pathologists and Bacteri- 
ologists include Dr. Granville A. Bennett, Chicago, president; Dr. 
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Sidney Farber, Boston, vice-president; Dr. Edward A. Gall, Cin- 
cinnati, secretary; and Brig. Gen. Elbert DeCoursey, Washington, 
D. C., treasurer. The next meeting of the association will be held 
at the Hotel Statler, Washington, D. C., April 11-13, 1957 —— 
Newly elected officers of the American College of Allergists in- 
clude: Dr. Ethan Allan Brown, Boston, president; Dr. Orval R. 
Withers, Kansas City, Mo., president-elect; Dr. Merle W. Moore, 
Portland, Ore., first vice-president; Dr. Stephen D. Lockey, Lan- 
caster, Pa., second vice-president; Dr. John D. Gillaspie, Boulder, 
Colo., treasurer; and Dr. Giles A. Koelsche, Rochester, Minn., 
secretary. Newly elected officers of the Industrial Medical 
Association include Dr. Eli S. Jones, Hammond, Ind., president; 
Dr. Jerome W. Shilling, Los Angeles, president-elect; Dr. Hans 
W. Lawrence, Cincinnati, first vice-president; Dr. D. John Lauer, 
Pittsburgh, second vice-president; Dr. H. Glenn Gardiner, East 
Chicago, Ind., secretary; and Dr. Edward C. Holmblad, Chicago, 
treasurer.——The American Laryngological Association recently 
elected Dr. LeRoy A. Schall,*Boston, president; Dr. Henry M. 
Goodyear, Cincinnati, first vice-president; Dr. Robert E. Priest, 
Minneapolis, second vice-president; Dr. Harry P. Schenck, Phila- 
delphia, secretary; and Dr. Fred W. Dixon, Cleveland, treasurer. 
The next annual meeting will be held in Washington, D. C., May 
3, 1957 Officers of the Constantinian Society, a group com- 
posed of internists who were chiefs or assistant chiefs of medicine 
in the Mediterranean Theatre during World War II, include: Dr. 
Bernard A. Watson, Clifton Springs, N. Y., president; Dr. Wil- 
liam §S. Stone, Baltimore, vice-president; and Dr. Charles F. 
Shook, Toledo, Ohio, secretary-treasurer. 


CANADA 


Grants for Anesthesia Research.—The Wellcome Trust of 
London, England, has made a grant of $140,000, to be paid 
over five years, to support anesthesia research at McGill Univer- 
sity, Montreal, and its teaching hospitals. This grant, said to 
be the largest of its kind ever made by Britain to a Canadian 
institution, will make possible the appointment of a full-time 
research professor of anesthesia. The department is reported to 
have the largest number of graduate students in anesthesia of any 
university. They come from various parts of Canada and the 
United States, Germany, Turkey, Italy, Ireland, the Philippines, 
and Colombia, South America. 


LATIN AMERICA 


Congress of Radiology.—The eighth International Congress of 
Radiology will convene in Mexico City, Mexico, July 22-28. 
Topics for the general meetings will include Exploration of the 
Circulatory System by Contrast Media; Management of Ad- 
vanced Cancer; Practical Application of New Methods in 
Dosimetry and Dosage Distribution; Application of Modern 
Physics in Radiodiagnosis, (a) Application of Optics in Radi- 
ology, (b) Image Intensification, and (c) Cineradiography; and 
Mechanism of Death by Total Body Irradiation. Symposiums 
will be offered on radiodiagnosis, radiotherapy, physics and 
technology, and radiobiology. A symposium on. theoretical 
physics related to radiology will be presented under the auspices 
of UNESCO (CIOMS). Information may be obtained from the 
Secretary General, Dr. Jose Noriega, Tepic 126 (2e piso), Mex- 
ico D. F. 7, Mexico. 


FOREIGN 

Meeting on Limnology.—The 13th congress of the International 
Association of Limnology will be held in Helsinki, Finland, 
July 26-Aug. 7. The main topics are: (1) Typology of Lakes; 
(2) Pollution of Lakes and Rivers by the Pulp Industry; and 
(3) Brackish Water Problems and Osmoregulations. Toxic effects 
of industrial pollution on fauna and flora will also be considered. 
Information may be obtained from Dr. H. Luther, Snellmans- 
gatan 16 C 36, Helsinki, Finland. 


Physiological Congress.—The 20th International Physiological 
Congress will convene in Brussels, Belgium, July 30-Aug. 4. 
Symposiums on physiology and on pharmacology will include: 
Neuronic Inhibition and. Excitation; Initiation of Sensory Dis- 
charge; Reactions of the Nonhibernating Homeotherm to Hypo- 
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thermia; Physiology of Food and Water Intake; Physiology of 
Gastric Secretions; and Physiology and Pharmacology of the 
Reticular Formation of the Brain Stem. 


of Pediatrics.-—The eighth International Congress of 
Paediatrics will convene in Copenhagen, Denmark, July 22-27. 
The following subjects have been scheduled for the plenary 
sessions: Prenatal Injuries and Malformations; Chemical Agents; 
Pathology of the Newborn; Anoxia; Surgery; Child Psychiatry; 
Neurology; Infections; Allergy; Problems in Tropical Paedi- 
atrics; and Tuberculosis. Round-table conferences will include: 
Auricular Septal Defect; Epilepsy; Leukemia; Hemophilia; 
Amino-Acid Metabolism; Nephrosis; Water and Electrolyte 
Metabolism in Dehydration; and the Adrenogenital Syndrome. 
Information may be obtained from the Office of the Congress: 
Domus Medica, 12 A Kristianiagade, Copenhagen @. Cable 
Address: Paediatria, Copenhagen. 


Reunion of American-Trained Interns—One hundred German 
doctors who since 1951 interned in New Jersey, Massachusetts, 
Pennsylvania, or Maryland hospitals under the sponsorship of 
the Ventnor Foundation (Atlantic City, N. J.) held an alumni 
meeting in Wiesbaden, Germany, June 1-3. This is said to be 
the first formal meeting in Europe of German doctors who 
have trained in America. The program included the following 
presentations by American physicians: 

—— M. Durant, Philadelphia, Management of Congestive Heart 

allure, 
James E. Eckenhoff, Philadelphia, Use of Opiates in Anesthesia and 
Surgery. 
Thomas Francis, Ann Arbor, Mich., Evaluation of Poliomyelitis Vaccine, 
Frank Glenn, New York City, Surgical Treatment of Intrathoracic 
Cardiovascular Lesions. 

Three German professors and eight alumni also addressed the 
meeting. Dr. Isidore S. Ravdin, John Rhea Barton Professor of 
Surgery at the University of Pennsylvania School of Medicine, 
Philadelphia, and chairman of the board of regents of the 
American College of Surgeons, is president, and Dr. Hilton S. 
Read, director of the Ventnor Diagnostic Center, is executive 
director of the Ventnor Foundation. 


Expansion of Medical Program in Israel.—Expansion of 
Hadassah’s comprehensive medical program in Israel to meet 
future contingencies was voted at the annual Mid-Winter Con- 
ference of Hadassah, the Women’s Zionist Organization of 
America in New York City. Action taken includes: (1) increased 
support of the only medical school in Israel, which Hadassah 
maintains together with the Hebrew University; (2) enlargement 
of the Hadassah Hospital in Beersheba in the strategic Negev 
area separating Israel and Egypt, where it is the only civilian 
hospital; (3) acceleration of existing plans for construction of a 
$12,500,000 Hadassah-Hebrew University Medical Center in 
Jerusalem; and (4) intensification of Hadassah’s medical fellow- 
ship program through which young Israeli physicians, surgeons, 
psychiatrists, scientists, chemists, and nurses are brought to the 
United States for one and two-year studies in their respective 
fields. It was also announced that Hadassah, which in addition 
to its seven hospitals maintains a network of health stations, 
mother-and-child centers, a child guidance clinic, and a pilot 
community health project, would henceforth shift the emphasis 
of its medical program from the curative aspects to the teaching 
phase. 


EXAMINATIONS 
AND LICENSURE 


NATIONAL BOARD OF MEDICAL EXAMINERS 


NATIONAL BOARD OF MEDicaL EXAMINERS: Various Centers. September 
4-5 (Part I). Candidates may file applications at any time but they 
must be received at least six weeks before the date of the examination 
for which application is made. New candidates should apply by formal 
registration; registered candidates may notify the board, indicating 
desired location, date and candidate number, Ex. Sec.; Dr. John P. 
Hubbard, 133 South 36th St., Philadel 


J.A.M.A., June 30, 1956 


BOARDS OF MEDICAL EXAMINERS 

Arizona:* Reciprocity. Phoenix, July 18-20. Sec., Dr. D. W. Melick, 
411 Security Bidg., Phoenix. 

Connecticut:* Examination. Hartford, July 10-12. Sec., Dr. Creighton 
Barker, 160 St. Ronan St., New Haven. 

Detaware: Examination. Dover, July 10-12. Reciprocity. Dover, July 19. 
Sec., Dr. Joseph S. McDaniel, 229 S. State St., Dover. 

IpAHo: Examination, Reciprocity and Endorsement. eit July 9-11. 
Exec. Sec., Mr. Armand L. Bird, 364 Sonna Bldg., Boi 

Iuumwotis: Examination and Reciprocity. Chicago, Oct. aac Supt. of 
Regis., Mr. Frederic B. Selcke, Capitol Building, Springfield. 


INDIANA: Examination. Indianapolis, June, Exec. Sec., Miss Ruth V. 


Kirk, 538 K. of P. Bldg., Indianapolis. 

Louisiana: Homeopathic. Subject to call. Sec., Dr. F. H. Hardenstein, 
903 Pere Marquette Bldg., New Orleans 12. 

Maine: Examination and Reciprocity. Augusta, July 10-11. Sec., Dr. 
Adam P. Leighton, 192 State St., Portland. 

MASSACHUSETTS: Examination. Boston, July 10-13, Sec., Dr. Robert C. 
Cochrane, Room 37, State House, Boston. 

Montana: Examination and Reciprocity. Helena, Oct. 2-3. Sec., Dr. S. A, 
Cooney, 7 West 6th Ave., Helena. 

Nevapa: Examination. Carson City, July 4-5. Reciprocity. Reno, July 3. 
Sec., Dr. G. H. Ross, 112 North Curry St., Carson City. 

New Hampsuire: Examination and Reciprocity. Concord, Sept. 12-13. 
Sec., Dr. John S. Wheeler, 107 State House, Concord. 

Nortn Caroutna: Reciprocity. Blowing Rock, July 27. Sec., Dr. Joseph 
J. Combs, Professional Bidg., Raleigh. 

Nortu Dakota: Examination. Grand Forks, July 11-13. Reciprocity and 
Endorsement. Grand Forks, July 14. Sec., Dr. C. J. Glaspel, Grafton, 

OrEGON:* Examination. Portland, July 16-17. Ex. Sec., Mr. Howard IL 
Bobbitt, 609 Failing Bidg., Portland. 

PENNSYLVANIA: Examination. Philadelphia and Pittsburgh, July 9-12. in 
ing Sec., Mrs. Margaret G. Steiner, Box 911, Harrisburg. 

Ruope IsLtanp:* Examination. Providence, July 5-6. Administrator of 
Professional Regulation, Mr. Thomas B. Casey, 366 State Office Bidg., 
Providence, 

SoutH Dakota:* Examination. Custer, July 17-19. Sec., Mr. John C, 
Foster, 300 First National Bank Bidg., Sioux Falls. 

Examination. Salt Lake City, July 11-13. Mr, Frank E. 
Lees, 324 State Capitol Bidg., Salt Lake City 1 

WASHINGTON:* Endorsement. Seattle, July 15. Rsiainition. Seattle, July 
16-18. Sec., Mr. Edward C, Dohm, Olympia. 


West Vircinia: Examination. Charleston, July 16-18. Reciprocity. Charies- 
ton, July 20. Sec., Dr. N. H. Dyer, State Office Bldg. No. 3, Charleston. 

Wisconsin:* Reciprocity. Madison, Spring; Reciprocity and Examination. 
Milwaukee, July 10-12. Sec., Dr. Thomas W. Tormey, Jr., 1140 State 
Office Bidg., Madison. 

Aaska:* On application in Anchorage, Fairbanks, Juneau and other 
towns. Sec., Dr. W. M. Whitehead, 172 South Franklin St., Juneau, 

Hawa: Examination. Honolulu, July 9-10. Sec., Dr. I. L. Tilden, 1020 
Kapiolani St., Honolulu. 

Puerto Rico: Examination. San Juan, Sept. 4-8. Sec., Mr. Joaquin Mer- 
cado Cruz, Box 9156, Santurce. 

BOARDS OF EXAMINERS IN THE BASIC SCIENCES 

District OF CoLumBiaA: Examination. Washington, Oct. 22-23. Deputy 
Director, Mr. Paul Foley, 1740 Massachusetts Ave., N.W., Washington. 

Iowa: Examination. Des Moines, July 10. Sec., Dr. Ben H,. Peterson, 
Coe College, Cedar Rapids. 

Nevapa: Examination, Reno, July 3. Sec., Dr. Donald S. Cooney, Box 
9005, University of Nevada, Reno. 

New Mexico: Examination and Endorsement. Santa Fe, July 15, Sec., 
Mrs. Marguerite Cantrell, Box 1522, Santa Fe. 

OKLAHOMA: Examination and Reciprocity. Oklahoma City, Sept. 28-29, 
Sec., Dr. E, F. Lester, 813 Braniff Bldg., Oklahoma City. 

OreGon: Examination, Portland, Sept. 8 and Dec. 1, Dr. Earl M. Pallett, 
Sec., State Board of Higher Education, Eugene. 

Ruope Is.tanp: Examination. Providence, Aug. 29. Administrator of Pro- 
fessional Regulation, Mr. Thomas B, Casey, 366 State Office Bidg., 
Providence, 

TENNESSEE: Examination. Memphis, July 2-3. Sec., Dr. O. W. Hyman, 
62 S. Dunlap St., Memphis 3 

Texas: Examination. Austin, October. Sec., Bro. Raphael Wilson, 407 
Perry-Brooks Bidg., Austin. 

WASHINGTON: Reciprocity. Seattle, July 10. Examination. Seattle, July 
11-12. Sec., Mr. Edward C. Dohm, Olympia. 

WISCONSIN: Examination. Madison, Sept. 21. Final date for filing applica- 
tion is Sept. 13. Sec., Dr. W. H. Barber, 621 Ransom St., Ripon. 

ALASKA: Examination and Reciprocity. Anchorage and Juneau, first week 
of February, April, June, August and November. Sec., Dr, C. Earl 
Albrecht, Box 1931, Juneau. 


*Basic Science Certificate required. 
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DEATHS 


Morris, Watson Budlong ® Springfield, N. J.; born in Utica, 
N. Y., in 1878; University and Bellevue Hospital Medical 
College, New York City, 1902; life fellow of the American 
College of Surgeons and the International College of Surgeons; 
past-president and vice-president of the Medical Society of New 
Jersey, serving for many years on its board of trustees; past- 
president of the Union County Medical Society and for many 
years a member of its board of trustees; member of the American 
Trudeau Society; during World War II chairman of medical 
defense in Union County; co-founder and served as senior staff 
member of the Overlook Hospital in Summit, where he was chief 
of staff until 1946, when he became a surgical consultant; for 
many years president of the board of managers of the Bonnie 
Burns Sanatorium in Scotch Plains; for many years president 
of the First National Bank of Springfield, of which he was an 
organizer; died March 18, aged 78, of coronary disease. 


Miman, George Morton @ Philadelphia; born in Philadelphia 
May 13, 1878; University of Pennsylvania Department of 
Medicine, Philadelphia, 1901; served as associate professor of 
medicine at Temple University School of Medicine; for many 
years a trustee and member of the executive committee of 
Temple University; member of the American Academy of 
Political Sciences; formerly vice-president and director of the 
Philadelphia County Medical Society; on the staff of the Temple 
University Hospital; at one time medical director of the Zurich 
Insurance Company and the Home Indemnity Insurance 
Company in New York City; in 1940 received the Temple 
Alumni Association’s certificate of merit for distinguished 
service to the school; awarded an honorary doctor of laws degree 
by Temple University in 1954; died Feb. 12, aged 77, of acute 
coronary thrombosis. 


Sword, Brian Collins, Oteen, N. C.; New York Homeopathic 
Medical College and Flower Hospital, New York City. 1920; 
specialist certified by the American Board of Anesthesiology; 
member of the American Society of Anesthesiologists, of which 
he was past-president and for many years a member of the board 
of directors; past-president of the Eastern Society of Anesthetists, 
Connecticut State Society of Anesthesiology, and the North 
Carolina Society of Anesthesiology; formerly on the faculty of 
New York Polyclinic Medical School and Hospital in New York 
City; served as consultant at the Greenwich (Conn.) Hospital, 
Griffin Hospital, Derby, and the Grace New Haven Community 
Hospital in New Haven, Conn.; since 1946 chief of anesthesi- 
ology at the Veterans Administration Hospital; died Feb. 26, 
aged 66, of coronary thrombosis. 


Parker, David Woodbury ® Manchester, N. H.; born in 1877; 
Harvard Medical School, Boston, 1903; past-president of the 
New Hampshire Medical Society and the New England Surgical 
Society; member of the American Goiter Society; fellow of the 
American College of Surgeons; member of the founders group 
of the American Board of Surgery; captain, New Hampshire 
National Guard from 1910 to 1917; in 1916 served on the 
Mexican Border; a captain in the medical corps of the U. S. 
Army during World War I; surgical director of the eastern 
division of the International Shoe Company; consultant, Exeter 
Hospital in Exeter and Alexander Eastman Hospital in East 
Derry; surgeon, Elliot Hospital, where he died Feb. 25, aged 78, 
of coronary occlusion. 


Rhame, Joseph Sumter © Charleston, S. C.; born in Camden in 
1885; Medical College of the State of South Carolina, Charles- 
ton, 1908; member of the founders group of the American 
Board of Surgery; for many years on the faculty of his alma 
mater; past-president of the Medical Society of South Carolina; 
member of the Southern Surgical Association and the South- 
eastern Surgical Congress; fellow of the American College of 


@ Indicates Member of the American Medical Association. 


Surgeons; served during World War I; on the staffs of the Baker 
Memorial Sanatorium, St. Francis Xavier Infirmary, and the 
Roper Hospital, where he was at one time a member of the 
board of commissioners; died March 4, aged 71, of cirrhosis of 
the liver, arteriosclerosis, and cerebral thrombosis. 


Donegan, Justin Martin © Chicago; born in Davenport, Iowa, 
April 11, 1911; State University of lowa College ef Medicine, 
lowa City, 1935; interned at Milwaukee County Hospital in 
Wauwatosa, Wis.; later joined the University of Chicago Clinics 
as resident physician; specialist certified by the American Board 
of Ophthalmology; member of the American Academy of Oph- 
thalmology and Otolaryngology and of the Pan American Asso- 


ciation of Ophthalmologists; associate professor of ophthal- 


mology (Rush) at the University of Illinois College of Medicine; 
on the staff of St. Joseph’s Hospital; chairman of the department 
of ophthalmology at the Presbyterian Hospital, where he died 
March 7, aged 44, of carcinoma of the colon. 


Wilson, Paul White ® Captain, U. S. Navy, retired, Los Angeles; 
born in Keokuk, lowa, Dec. 28, 1885; University of Minnesota 
College of Medicine and Surgery, Minneapolis, 1912; commis- 
sioned an officer in the Medical Corps of the U. S. Navy in 
1917; advanced through the grades to captain; retired Nov. 1, 
1946; from 1934 to 1938 head of the department of tropical 
medicine, U. S. Naval Hospital, Washington, D. C., where he 
was executive officer, 1941-1942, and medical officer in com- 
mand; decorated by the Haitian government; fellow of the 
American College of Physicians; member ‘of the American 
Society of Tropical Medicine, Phi Delta Theta, and Nu Sigma 
Nu; died Feb. 15, aged 70, of hemorrhage from aneurysm of 
the abdomina! aorta. 


Bush, Archer Corbin ® Montclair, N. J.; born in Fabius, N. Y., 
April 2, 1880; Syracuse University College of Medicine, 1905; 
veteran of World War I; specialist certified by the American 
Board of Anesthesiology; fellow of the American Society of 
Anesthesiologists, of which he was vice-president in 1935; mem- 
ber of the International Anesthesia Research Society, New 
Jersey Society of Anesthesiologists, and the Academy of Medi- 
cine of Northern New Jersey; served as consulting anesthesiolo- 
gist for Essex County Hospital in Belleville and on the staff of 
the Montclair Community Hospital; emeritus anesthetist at the 
Mountainside Hospital, where he died Feb. 10, aged 75, of 
arteriosclerosis. 


Mitchell, Guy Bateman, Branson, Mo.; born in Baltimore Feb. 7, 
1878; University Medical College of Kansas City, 1901; past- 
president of the Taney County Medical Society; at one time 
vice-president of the Missouri State Medical Association; served 
during World War I; coroner of Taney County from 1908 to 
1912; represented Taney County in the lower house of the 
legislature in the 48th and 49th assemblies and subsequently in 
the state senate from the 19th district; served as president of 
the board of directors of the Branson schools; local surgeon for 
the Missouri Pacific Railroad; on the staff of the Springfield 
(Mo.) Baptist Hospital; died Feb. 22, aged 78, of cirrhosis of 
the liver. 


Tracy, Stephen Edward, Norristown, Pa.; born in 1875; Univer- 
sity of Pennsylvania Department of Medicine, Philadelphia, 
1898; an associate member of the American Medical Association; 
specialist certified by the American Board of Obstetrics and 
Gynecology; fellow of the American College of Surgeons; past- 
president of the Obstetrical Society of Philadelphia; for many 
years secretary of the medical alumni of the University of 
Pennsylvania; at one time medical director of the Stetson | 
Hospital in Philadelphia, where he was chief gynecologist at 
the American Oncologic Hospital and consultant in obstetrics 
at Mount Sinai Hospital; died in the Friends Hospital, Phila- 
delphia, Feb. 22, aged 80, of arteriosclerosis. 
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Lo Grasso, Horace ® Alameda, Calif.; born Sept. 23, i881; 
University of Buffalo School of Medicine, 1904; formerly on the 
faculty of his alma mater, where he was a member of the 
council; member of the American College of Chest Physicians 
and the American Trudeau Society; a director and third vice- 
president of the Buffalo and Erie County Tuberculosis Associ- 
ation; post surgeon at the Army Medical Depot; for 28 years 
superintendent of the J. N. Adam Memorial Hospital in Perrys- 
burg, N. Y.; consultant on the staffs of the Gowanda State 
Homeopathic Hospital in Helmuth and the Columbus Hospital 
in New York City; died March 19, aged 74, of chronic pulmonary 
fibrosis. 


Chase, Peter Pineo @ Providence, R. I.; born Aug. 26, 1878; 
Harvard Medical School, Boston, 1910; in 1948 member of the 
House of Delegates of the American Medical Association; fellow 
of the American College of Surgeons; during World War | a 
surgeon with the British Expeditionary Force in France and 
a captain with the American Expeditionary Force; first secretary 


and then president of the Providence Medical Association; past- — 


president of the Rhode Island Medical Society; on the staffs of 
the Rhode Island Hospital and the Providence Lying-In Hospital; 
editor-in-chief of the Rhode Island Medical Journal; wrote the 
daily column “You and Your Health” in the Providence Journal 
Bulletin; died April 23, aged 77, of coronary thrombosis. 


Hildenbrand, Emil John Christopher © Washington, D. C.; 
University of Maryland School of Medicine and College of 
Physicians and Surgeons, Baltimore, 1930; associate professor 
of surgery at the Georgetown University School of Medicine; 
member of the Industrial Medical Association and the American 
Society of Physical Medicine; fellow of the International College 
of Surgeons and the American College of Surgeons; medical 
director of the Potomac Electric Power Company; chief con- 
sultant at the Cambridge-Maryland Hospital in Cambridge; on 
the staffs of the Georgetown University and Garfield Memorial 
hospitals; died April 16, aged 51, of a brain tumor. 


Morrow, William @ Rochester, Minn.; College of Physi- 
cians and Surgeons of Chicago, School of Medicine of the 
University of Illinois, 1908; member of the American Psychiatric 
Association; specialist certified by the American Board of Psychi- 
atry and Neurology; for many years head of the Illinois Welfare 
Department; served as assistant superintendent of the Anna (Ill.) 
State Hospital, East Moline (Ill.) State Hospital, and Logansport 
(Ind.) State Hospital; assistant superintendent from 1916 to 1922 
and from 1927 to 1937, when he became superintendent of the 
Kankakee (Ill.) State Hospital, serving until 1949; died March 19, 
aged 75, of hypertensive heart disease. 


‘Noonan, William Andrew @ Boston; born May 31, 1884; 
Harvard Medical School, Boston, 1909; specialist certified by 
the American Board of Anesthesiology; member of the American 
Society of Anesthesiologists, International Anesthesia Research 
Society, and the Boston Society of Anesthetists; past-president 
of the New England Society of Anesthesiologists; served during 
World War I; formerly chief of anesthesia at Boston City 
Hospital, the Cambridge (Mass.) City Hospital, and St. Eliz- 
abeth’s Hospital; chief of department of anesthesiology at the 
Longwood Hospital; died in the Peter Bent Brigham Hospital 
Jan. 3, aged 71, of coronary occlusion. 


Landry, Walter Augustine, Philadelphia; born March 23, 1876; 
Medico-Chirurgical College of Philadelphia, 1902; served as 
medical examiner for the draft board during World War I and 
World War II, for which he was awarded a citation by the 
government; in June, 1952, was honored with a plaque by 
members of the Delaware County Medical Society for active 
practice for a half-century; an associate member of the American 
Medical Association; served on the staffs of the Taylor (Pa.) 
Hospital, Chester (Pa.) Hospital, and the Wills Eye Hospital in 
Philadelphia; died in the Presbyterian Hospital March 9, aged 79, 
of cerebrovascular accident and pulmonary edema. 


Shearer, Herbert Benjamin ® Worcester, Pa.; born in Dublin 
July 21, 1883; University of Pennsylvania School of Medicine, 
Philadelphia, 1916; past-president of the Montgomery County 
Medical Society; served during World War I; formerly a trustee 


J.A.M.A., June 30, 1955 


of Perkiomen School for Boys and president of the Worcester 
Township School Board; served as president of the board of 
trustees of the Pennhurst State School in Spring City and the 
board of trustees of the Riverview Hospital in Norristown and on 
the courtesy staff of the Montgomery Hospital in Norristown, 
where he died Feb. 25, aged 72, of general peritonitis. 


Frank, L. Wallace @ Louisville, Ky.; born Nov. 15, 1889; 
University of Pennsylvania School of Medicine, Philadelphia, 
1914; professor emeritus of surgery at the University of Louis- 
ville School of Medicine; member of the founders group of the 
American Board of Surgery; member of the Southern Surgical 
Association and the American Association for Thoracic Surgery; 
fellow of the American College of Surgeons; served during 
World War I; consultant at the Children’s Free Hospital; on the 
staff of the Jewish Hospital and St. Joseph Infirmary, where he 
died Feb. 10, aged 66, of pulmonary fibrosis and coronary heart 
disease. 


Luechauer, Kenneth Daniel ®@ Fresno, Calif.; Northwestern 
University Medical School, Chicago, 1929; specialist certified 
by the American Board of Urology; member of the American 
Urological Association; past-president and secretary of the 
Fresno County Medical Society; served overseas during World 
War I; on the staffs of the Valley Children’s Hospital and 
Guidance Clinic, St. Agnes Hospital, General Hospital of Fresno 
County, and Fresno Community Hospital; on the consulting staff 
of the Veterans Administration Hospital; died Feb. 25, aged 58, 
of myocardial infarction. 


Pilcher, John Judson, Sr., Wrens, Ga.; University of Georgia 
School of Medicine, Augusta, 1916; served as mayor of Wrens, 
as chairman of the Jefferson County Board of Health, and for 
many years as a member of the board of education of Wrens; 
formerly member of the board of trustees of Mercer University; 
a director of the First National Bank of Louisville, Cotton State 
Mutual Insurance Company, and the American Cotton Producers 
Association; on the staff of the Jefferson Hospital in Louisville; 
died in the University Hospital, Augusta, Jan. 14, aged 64, of 
acute cardiac dilatation and emphysema. 


Harger, John Ross @ Alliance, Ohio; Rush Medical College, 


. Chicago, 1906; emeritus member of the Illinois State Medical 


Society; fellow of the American College of Surgeons; formerly 
practiced in Chicago, where he was at one time president and 
secretary of the Chicago Medical Society, of which he was an 
emeritus member, on the faculty of the University of Illinois 
College of Medicine and the Chicago Medical School, and on 
the staffs of the Garfield Park, Illinois Masonic, and Cook 
County hospitals; died March 20, aged 79, of cerebral hemor- 
rhage and arteriosclerosis. 


Franing, Edward Charles ® Galesburg, Ill.; Rush Medical 
College, Chicago, 1899; past-president of the Knox County 
Medical Society; veteran of the Spanish-American War and 
World War I; fellow of the American College of Surgeons; 
member of the Radiological Society of North America; served 
on the school board; awarded an honorary degree of doctor of 
science from Knox College, where he was director and lecturer 
in hygiene; a member of the staff of St. Mary’s Hospital and 
Galesburg Cottage Hospital, where he died March 17, aged 87, 
of arteriosclerosis. 


Schwartz, Hans Jorgen, New York City; McGill University 
Faculty of Medicine, Montreal, Canada, 1898; emeritus pro- 
fessor of clinical medicine (dermatology) at Cornell University 
Medical College; specialist certified by the American Board of 
Dermatology and Syphilology; member of the American Derma- 
tological Association; fellow of the New York Academy of 
Medicine and the New York Dermatological Society; consultant 
in dermatology at the New York Hospital, New York Eye and 
Ear Infirmary, and the Reconstruction Hospital; died Feb. 15, 
aged 79, 


Ford, Sylvester ® Detroit; University of Michigan Medical 
School, Ann Arbor, 1929; specialist certified by the American 
Board of Radiology; member of the Radiological Society of 
North America; served during World War II; on the staff of 
the Ardmore Hospital in Ferndale; died March 11, aged 49, of 
coronary occlusion. 
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Grady, James Joseph, Dover, N. J.; Maryland Medical College, 
Baltimore, 1910; for six years post surgeon at Picatinny Arsenal; 
formerly medical adjudication officer with the Veterans Adminis- 
tration in Pittsburgh; died in St. Clare’s Hospital, Denville, 
March 17, aged 71, of portal cirrhosis of the liver. 


Hall, Ina Claire, Hopewell, Va.; Medical College of Virginia, 
Richmond, 1938; served a residency at the Petersburg (Va.) 
Hospital, where he died March 15, aged 53, of cancer. 


Hammond, Elwood Marion, Massillon, Ohio; Loyola University 
School of Medicine, Chicago, 1939; died in Arizona March 21, 
aged 46. 


King, Dwight Jay, Findlay, Ohio; Eclectic Medical College, 
Cincinnati, 1912; member of the Ohio State Medical Association; 
past-president of the Hancock County Medical Society; served 
as a member and past-president of the state medical board; 
formerly county coroner; on the staff of the Blanchard Valley 
Hospital, where he died March 21, aged 77, of coronary 
thrombosis. 


Langenbahn, Carl Joseph © South Bend, Ind.; Northwestern 
University Medical School, Chicago, 1928; specialist certified by 
the American Board of Urology; past-president of St. Joseph 
County Medical Society; member of the American Urological 
Association; fellow of the American College of Surgeons; 
veteran of World War II; on the staff of St. Joseph Hospital, 
where he died March 29, aged 54, of acute myelogenous 
leukemia. 


Lanier, Leon Martin ® Nashville, Tenn.; Vanderbilt University 
School of Medicine, Nashville, 1913; specialist certified by the 
American Board of Radiology; member of the American Roent- 
gen Ray Society, Radiological Society of North America, and 
the American College of Radiology; at one time on the faculty 
of his alma mater; member of the staffs of Vanderbilt University 
and St. Thomas hospitals; died in the Mayo Clinic, Rochester, 
Minn., Jan. 16, aged 63, of chronic pancreatitis and hepatic 
insufficiency. 

Larkin, Edmund Francis ® Bellingham, Wash.; Chicago Home- 
opathic Medical College, 1898; the Hahnemann Medical College 
and Hospital, Chicago, 1905; died March 2, aged 82, of broncho- 
pneumonia. 


Larson, Harry James, Alma, Mich.; Saginaw (Mich.) Valley 
Medical College, 1900; practiced in Crystal Falls, where he 
served as coroner of Iron County; died Feb. 21, aged 77, of 
bronchopneumonia. 


Lawson, John Fonrose @ Sullivan, Ill.; College of Physicians 
and Surgeons of Chicago, School of Medicine of the University 

of Illinois, 1906; served on the city council and school board; 
on the staffs of Decatur and Macon County Hospital in Decatur 
and Memorial Hospital in Mattoon; for many years served as 
physician for the Illinois Masonic Home; died in St. Mary’s 
Hospital in West Palm Beach, Fla., Feb. 29, aged 77, of heart 
disease. 


Meade, James William, Fishing Creek, Md.; University of Mary- 
land School of Medicine, Baltimore, 1909; member of the 
Medical and Chirurgical Faculty of Maryland; on the staff of 
the Cambridge-Maryland Hospital in Cambridge, where he died 
March 18, aged 67, of adenocarcinoma of the stomach with 
metastasis. 


Miller, Thomas Eddie, Ripley, Tenn.; Memphis (Tenn.) Hospital . 


Medical College, 1913; past-president of the Lauderdale County 
Medical Society; died in Memphis March 15, aged 82, of coro- 
nary infarction. 


Rice, Clayton Leroy ® New Haven, Ind.; Indiana University 
School of Medicine, Indianapolis, 1936; served during World 
War II; formerly associated with the Veterans Administration; 
died March 17, aged 46. 


Richardson, Ancil A. © Williamsburg, Ky.; Hospital College of 
Medicine, Louisville, 1904; member of the board of trustees of 
‘the Cumberland College; died March 14, aged As, of coronary 
, thrombosis. 
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Ricketts, John G., Pittsburgh; Jefferson Medical College of 
Philadelphia, 1910; an associate member of the American Medical 
Association; for many years an active member of the West End 
Board of Trade;died March 16, aged 77,of myocardial infarction. 


Ritterspach, Frederick J., Denver; Western Reserve University 
Medical Department, Cleveland, 1905; an associate member of 
the American Medical Association; died in the Presbyterian 
Hospital March 10, aged 76, of coronary thrombosis. 


Runyon, Emily E. Chevault ® Richmond, Va.; Woman’s Hospital 
Medical College, Chicago, 1888; member of the Richmond 
Academy of Medicine; died April 2, aged 98, of arteriosclerotic 
heart disease. 


Sayre, Thompson Densmore, Arlington, Wash.; McGill Univer- 
sity Faculty of Medicine, Montreal, Canada, 1900; died March 9, 
aged 81, of heart disease. 


Schowengerdt, William Edward ® Champaign, Ill.; Missouri 
Medical College, St. Louis, 1897; for many years member of 
the school board; for 30 years public health officer in Champaign- 
Urbana; on the staff of the Mercy Hospital and Burnham City 
Hospital, where he served on the nursing committee since 1904; 
served as vice-president and director of the Commercial Bank; 
in May, 1955, the Champaign Exchange Club presented him 
with its “Golden Deeds” award plaque for outstanding services 
to the community; died March 2, aged 83, of cerebral thrombosis. 


Seaborn, Thomas L. @ Ada, Okla.; Medical Department of 
Grant University, Chattanooga, Tenn., 1901; died March 19, 
aged 79, of hypostatic pneumonia. 


Seal, Gratta Earle ® New Castle, Pa.; University of Maryland 
School of Medicine and College of Physicians and Surgeons, 
Baltimore, 1918; on the staifs of the Jameson Memorial and New 
Castle hospitais; died in the Morton F. Plant Hospital, Clear- 
water, Fla., March 27, aged 66, of cerebral hemorrhage. 


Shafer, Edward Elmer @ Huntington, W. Va.; Miami Medical 
College, Cincinnati, 1904; served overseas during World War I; 
on the staff of St. Mary’s Hospital; died April 19, aged 79. 


Smith, Austin L., Cochran, Ga.; Atlanta College of Physicians 
and Surgeons, 1905; also a pharmacist; for many years served 
on the board of education; died March 13, aged 80, of carcinoma. 


Soper, John Elford, Minneapolis; University of Minnesota 
College of Medicine and Surgery, Minneapolis, 1896; veteran of 
the Spanish-American War and World War I; served as mayor 
of Norwood and as coroner of Carver County; formerly on the 
staff of the Veterans Administration Hospital; died March 24, 
aged 89, of carcinoma of the prostate with metastases. 


Spivy, Raymond Mills © St. Louis; Washington University School 
of Medicine, St. Louis, 1907; served during World War I; on 
the staff of the Barnes Hospital, where he died April 2, aged 74, 
of arteriosclerotic heart disease. 


Starbird, George Arlo, Los Gatos, Calif.; Hahnemann Medical 
College of the Pacific, San Francisco, 1905; died March 6, 
aged 79, of senility. 


Willson, Allan Theodore, Ajo, Ariz.; University of Wisconsin 
Medical School, Madison, 1938; interned at St. Joseph’s Hospital 
in Phoenix; member of the county board of health; served during 
World War II; on the staff of the New Cornelia Hospital; died 
April 8, aged 47, of a heart attack. 


Wilson, Herbert Heisler, Bridgeton, N. J.; University of Penn- 
sylvania Department of Medicine, Philadelphia, 1903; an associ- 
ate member of the American Medical Association; past-president 
of the Cumberland County Medical Society, which he served as 
treasurer; on the staff of the Bridgeton (N. J.) Hospital; died 
March 18, aged 76, of pneumonia. 


Wise, Burr Thaddeus ® Plains, Ga.; Medical Department of 
Tulane University of Louisiana, New Orleans, 1907; past- 
president of the state board of medical examiners, of which he 
was a member for many years; fellow of the American College 
of Surgeons; served on the board of education in Plains and 
Americus; at one time mayor of Plains: on the staff of the 
Americus (Ga.) and Sumter County Hospital until retirement; 
past-president of the Americus Kiwanis Club; died April 6, aged 
73, of a heart attack. 


J.A.M.A., June 30, 1956 
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AUSTRIA 


Retention of Inhaled Dust.—At the meeting of the Society of 
Physicians in Vienna on March 9, Dr. R. Bobel reported the 
results of studies in which guinea pigs were subjected to the 
inhalation of sulfur dioxide and coke dust simultaneously, 
ammonia and coke dust, and, as a control, coke dust alone. The 
lungs of 15 of the 16 in the first group had more pigment than 
those of the second group; in lungs of 3, the differences were 
slight. In group 2, 3 of the 16 had markedly less pigment in their 
lungs than even the control. Thus, an acid environment appeared 
to increase the retention of dust in the lung. 


Treatment of Hyperthyreosis with I'*'.—-At the same meeting, 
Dr. K. Fellinger said that radioactive iodine is an excellent agent 
for the treatment of hyperthyreosis with diffuse (not nodular) en- 
largement of the thyroid. This treatment causes almost no com- 
plications and no deaths. Positive results were obtained in 85% 
of his patients. Failures were due in part to giving too small a 
dose. Myxedema occurred rarely and was of short duration. 
Nodular goiter without hyperthyreosis is amenable to this form 
of treatment. Individual decision is required in cases of nodular 
goiter with hyperthyreosis. Recurrences after operation or irra- 
diation should always be treated with I'*!, This type of treatment 
is the method of choice, but it must be given before recurrent 
nodes cause mechanical obstructions. At first 1'*! was used only 
after chemotherapy had failed, but this rule is no longer followed 
because, when it is used on patients who have been treated with 
chemotherapeutic agents, there is an increased incidence of goiter 
and exophthalmos,. Paradoxical results of the I'%! test after 
thyroidectomy have been known for some time, but difficulties 
can be overcome by making full use of the thyroxin-binding 
capacity of iodine. General use of I'*! cannot yet be advocated. 
It should be limited at present to research institutions. 


Artificial Hibernation in Childhood.—At the meeting of the 
Society of Physicians in Vienna on March 16, Dr. H. Gross 
said that he preferred the term “vegetative calming” to artificial 
hibernation. This method of treatment consists of the exclusion 
of undesirable reactions of the autonomic nervous system by 
multivalent drugs, the application of which results in blocking 
of the autonomic nervous system in several stages. Vegetative 
calming is produced by giving a mixture of chlorpromazine 
hydrochloride, promethazine hydrochloride, and meperidine 
hydrochloride. Instead of chlorpromazine, one may also use 
methanesulfonates of dihydrogenated ergotoxine alkaloids 
(Hydergine). A dose of 1 to 2 mg. of chlorpromazine or 
promethazine per kilogram of body weight is recommended and 
the latter drug is preferred at the pediatric clinic of the Univer- 
sity of Vienna. The dose of Hydergine is 0.02 mg. per kilogram 
of body weight. The intramuscular injection should be repeated 
every four to eight hours. Indications for this type of treatment 
include all the hyperpyretic conditions, toxicoses, pneumonia, 
empyema, encephalitis, habitual vomiting, pylorospasm, and 
operative shock. This treatment was used in a series of 51 nursing 
‘infants who were critically ill and in whom other methods of 
treatment had failed. The new method proved lifesaving in 
32 of these infants. In the treatment the temperature is lowered 
(rarely to hypothermia), pulse rate and respiratory frequency 
decreased, and deep sleep and pallor induced. Combined treat- 
ment with vegetative calming and the administration of vaso- 
tonics and cardiac stimulants is not indicated and may even be 
dangerous. Arterenol may be used as antidote. Undesirable 
side-effects consisted of paralytic ileus, constipation, oliguria, 
and fluid retention. In addition to parenteral administration, 
the drugs may be given by mouth in milder cases. 


Present Status of Tuberculosis.—At the meeting of the Society 
of Physicians in Vienna on April 6, Dr. A. Frisch said that the 
mortality rate of tuberculosis has been reduced during the last 
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10 years. Comparison with other European countries showed 
that in these other countries this rate has been two or three 
times lower than in Austria. Although modern bacteriostatic 
therapy has caused a significant reduction of the mortality rate, 
there has not been a corresponding reduction in morbidity. The 
new therapy exerts a beneficial influence on acute tuberculosis 
but does not cure the disease completely. It is imperative to 
prevent failures by continuing hospital treatment for long 
periods, Sham cures resulting from too short duration of treat- 
ment explain, at least partly, the high increase in recurrences 
with closed tuberculosis reverting to open tuberculosis in recent 
years. According to international standards, the number of cases 
of open tuberculosis should be the same as the number of beds 
occupied by tuberculous patients. In Austria in 1954 there 
were 15,822 patients with open tuberculosis, but only 7,909 of 
them were in hospital beds. Serial roentgenologic examination 
of the population, which makes early detection of tuberculosis 
possible, is urgently needed. 

Dr. D. A. Fischer stated that the mortality statistics require 
a more detailed analysis. A large percentage of patients dying 
with tuberculosis are unknown to the social agency for combat- 
ing this disease; 65% of these are over 65 years old. In most 
cases the diagnosis is made in the hospital shortly before they 
die or at autopsy. X-ray and sputum examinations are not used 
frequently enough. In Austria, outside of Vienna, “senile decay” 
is given as the cause of death 25 times more often than in 
Vienna. Carcinoma and tuberculosis are often masked by this 
term. Because of the new treatment, patients with tuberculosis 
live longer and die of other diseases such as carcinoma or myo- 
cardial infarction. Although these cases do not appear among 
the deaths from tuberculosis, they must be counted if the 
Statistics are to have any validity. The age groups to which the 
newly admitted patients with open tuberculosis belong indicate 
the age groups among which one must look for unknown cases 
of tuberculosis. These are women between the ages of 20 and 
25 and men between the ages of 24 and 40. It seems, there- 
fore, necessary to make a systematic search in plants and offices. 
Despite the availability of mobile apparatus for serial exami- 
nations, this work is hampered by a lack of funds. 


Psychosomatic Aspects of Gastric Disease.—At the meeting of 
the Society of Physicians in Vienna on April 27, Dr. W. Kammel 
evaluated the conditions of 61 patients with gastritis, 4 with 
gastric ulcer, 20 with duodenal ulcer, 4 with gastroduodenal 
ulcer, and 13 who had had a gastric operation and who received 
compensation. In patients with gastritis, symptoms of neurosis 
were observed 3.39 times as often and a psychosomatic sequence 
in other organs was found 1.74 times as often as in patients 
with ulcers. In patients with gastritis, neurasthenia was observed 
in 38%, and, in patients with ulcers, neurasthenia, if present, was 
always of the depressive type. Recurrent depression and severe 
depression were 3.36 times more frequent in patients with ulcer 
than in those with gastritis. Aggressiveness was 2.84 times more 
frequent in patients with ulcer than in those with gastritis. Of 
the total group of 102 patients, 91 had an immediate reaction 
localized in the stomach. Disturbances related to eating were 
observed in 43. The period of lactation was studied in 26 
women; in 11 of these there was a notable disturbance. The 
speaker concluded that medical treatment should be combined 
with psychotherapy in treating these patients and that compensa- 
tion neuroses could be prevented in many patients by appropri- 
ate psychotherapy before operation. 


Treatment of Gastrointestinal Diseases.—At the same meeting, 
Dr. R. Boller stated that a survey of the patients with gastro- 
intestinal diseases in Vienna showed that the number of patients 
of this type has increased since 1946; at present 4.5% of the 
male and 1.7% of the female hospital patients have ulcers. Of 
the hospital days for which the Vienna District Insurance Funds 
(the largest such organization) has to pay, those of patients with 
gastrointestinal diseases predominate with 16.2%. Because of 
the long illness that precedes the hospitalization of patients with 
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ulcers, the disease becomes chronic and the prognosis for a cure 
is poor. According to the speaker, the ratio of cure of patients 
with recent duodenal ulcers who have been ill for no longer 
than six months, as compared to that of chronic cases, is five 
to three. A second cause of the increased incidence of and the 
long duration of peptic ulcers may lie in the conservative method 
of treatment used, in which a large amount of drugs is given 
and the hospital stay is occasionally long; treatment does not 
place a great burden on the patient and during hospitalization 
he is demoralized by association with other chronic patients, 
especially those seeking compensation and those who have 
received it. The third cause is the impossibility of supplying the 
prescribed diet. The medical concept of a protective diet for 
these patients has become outdated because it is not practicable. 
Finally those operated on are in part responsible for the in- 
creased incidence of gastrointestinal conditions and for the 
unimpressive therapeutic results, because they underwent partial 
resection without valid indications. 
In recognition of all these facts, recourse was taken to new 
. procedures that are characterized by short, intensive treatment 
at the hospital followed by a sojourn in a dietetic home outside 
of the city. During their hospital stay the patients receive a 
course of irrigation that relieves their pain and they are started 
immediately on a dietary regimen that within 12 days is relaxed 
enough so that the patient is able to adhere to it later on while 
at work. The treatment in the dietetic home consists of a period 
of rest and recreation during which the patient learns to eat the 
prescribed food and is removed from the worries of family life 
and work and during which an attempt is made to inculcate 
him with the idea that it is more important to live with his 
disease and to retain his capacity to work than to neglect his 
body and become a burden to the community. The results of this 
treatment have been so favorable that the duration of the 
hospital stay could be reduced from an average of 35 days in 
1946 to an average of 18 days at present. 


The speaker recommended that (1) patients with early cases 
be treated by a specialist in the hospital and not be carried on 
the sick list for long periods receiving ineffectual treatment; 
(2) brief hospitalization followed by a dietary cure in a dietetic 
home be substituted for prolonged ambulatory or hospital treat- 
ment; (3) the protective diet formeriy in vogue be replaced by 
a diet that corresponds with local conditions including the com- 
munity’s supply of rations because suitable nutrition of healthy 
and sick persons is the most effective means of counteracting 
the excessive use of drugs; (4) the operative removal of a vital 
organ be performed only when the organ is no longer capable 
of functioning; and (5) if there are no vital indications for a 
‘mutilating operation, the responsibility be assumed by a council 

consisting of an experienced surgeon, internist, general practi- 
tioner, and neurologist who has been trained in the psycho- 
somatic aspects of disease. If the physicians and the persons 
who are in charge of social insurance do not meet on common 
ground and adopt preventive measures, the social program will 
be abused to the expense of the worker and to the point where 
it is no longer practicable. 


FRANCE 

Ultrathin Sections for Viral Studies.—Professor Oberling and his 
co-workers in La presse médicale (March 25, 1956) described a 
new technique that enables them to make a more thorough study 
of the virus corpuscles. Tissue sections about 1/50,000 mm. 
thick are made by means of which it is possible to study the 
structure and the evolution of these viruses within the tissues. 
|The authors were able to breed some viruses on the fibroblasts 
of a rabbit cultivated in vitro. Heretofore, these viruses could 
be seen only with the electron microscope. 


ITALY 


Symposium on Diabetes.—The first National Symposium on 
Diabetes took place this spring in Catania, Sicily. Since treat- 
ment with insulin and a regulated diet has increased the average 
| life span of diabetics from 44 to 64 years, the number of people 
hereditarily affected has greatly increased. The low incidence of 
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diabetes among people who carry the gene suggests that other 
factors are involved in the clinical form of the disease, some 
hereditary and others environmental, such as hyperalimentation, 
pregnancy, infections, and trauma. 


NORWAY 


A Study of Tuberculosis—Dr. Knut Engedal has published a 
study in English dealing with all the cases of tuberculosis 
(1,551) reported in the county of Hordaland (population over 
200,000) since 1951. Searching questionnaires were addressed 
to all the surviving patients who were asked to answer such 
questions as: What was your occupation when you fell ill? Have 
you had erythema nodosum or pleurisy? What sort of treatment 
have you received? When did you begin part-time work in your 
new employment? Do you wish to learn a new type of work? 
Many other pertinent questions were asked with a view to ascer- 
taining the age, occupation, marital status, and activities of the 
patients. The information thus directly obtained from the 
patients was supplemented by data obtained from all the physi- 
cians, field workers, and others with official duties relative to 
tuberculosis. The orderly classification of this material makes 
the findings applicable to the whole of Norway. In addition to 
studying the persons actually suffering from tuberculosis in his 
county, the author gives an account of tuberculin-testing of the 
community and of the school children in particular. As was to 
be expected, the percentage of positive reactors has fallen, 
particularly among children and young persons. Only 1.5% of 
the children tested at the age of 7 years gave a positive reaction 
to tuberculin. By age 14, the figure had risen to 5.3. This report 
should prove a useful aid to future research into the influence 
of social factors on the development of tuberculosis. 


UNITED KINGDOM 


Prolonged Refrigeration of Erythrocytes.—Since blood taken 
from donors for the blood banks must be used within three 
weeks of withdrawal, methods for prolonging the survival time 
of red blood cells beyond this period have been sought. Dr. 
P. L. Mollison and his co-workers reported the preservation of 
red blood cells at -79 C for 21 months; they have shown that 
after this period the cells are still viable for a normal time in 
the blood stream of recipients (Clin. Sc. 15:27, 1956). The cells 
were protected from damage during freezing and thawing by 
suspension in glycerin. Hitherto preservation by freezing has 
been thought to be impracticable because of the hemolysis that 
occurs when red blood cells are frozen to and thawed from 
temperatures below -3 C. Freezing by spraying into liquid 
nitrogen has been used to overcome this, but the cost is prohibitive 
and the cells disintegrate more rapidly than usual when they 
are transfused into a recipient. By using glycerin and dry ice, 
large volumes of erythrocytes can be cooled slowly. The glycerin 
must be removed by dialysis or slow washing before transfusion 
of the blood cells. The authors’ work marks the first occasion 
on which the survival of red blood cells in vitro has so greatly 
exceeded their survival in vivo. The expense of refrigeration 
and the removal of the glycerin are chemical engineering prob- 
lems remaining to be solved. If this can be done, this method 
of preservation should prove of great value in emergency trans- 
fusions in isolated communities, at sea, and in the armed forces 
abroad or in time of war. Such a method of preservation would 
also be of great practical value for keeping small quantities of 
red blood cells of rare groups for diagnostic purposes, 


Effects of Separation Early in Life.—Stott has examined the 
effect on development of the separation of young children from 
their mothers (Lancet 1:624, 1956). He selected from 141 back- 
ward children 25 who had been separated for at least 10 weeks, 
during their first four years of life. The average length of 
separation was over 18 weeks in the first year, nearly 17 in the 
second, and for the whole of the first four years no less than 
72 weeks, or about a third of their young lives. In itself, 
separation did not have the dire consequences that_have beep 
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supposed, as there were only four maladjusted children in the 
whole group, and their condition could have been due to other 
factors, but separation did contribute to the children’s being 
unsettled in 20% of the cases, both at school and in their homes. 
This was not sufficient to classify them as maladjusted. Over 
33% of all the children were timid and backward at school and 
showed signs of anxiety. There was evidence that long-standing 
separation contributed to anxiety and lack of affection and 
loyalty, although this was minimized if the mother gave the child 
affection and loyalty after his return home. Early unfavorable 
experiences during separation were as important in affecting 
development as the actual separation. Stott considers that if a 
child has to undergo treatment in the hospital, particularly if 
painful or unpleasant, the mother should enter the hospital also. 
The maladjusted child owes his condition to lack of a permanent 
parent-figure throughout a large part of its early life. There 
was a high incidence of illness among the timid and backward 
children. 


Morbidity Records.—Thirteen general practitioners have been 
keeping clinical records in a three-year study organized by the 
College of General Practitioners and the General Register Office. 
The object is to test the practicability of using general practition- 
ers’ data as a source of morbidity statistics. The location of the 
practices include a Liverpool working-class district, a London 
suburban district, the hop gardens of Kent, and a south-coast 
holiday resort. The total number of patients seen was 37,000. 
On an average, 67% of the patients on each physician's list 
consulted him in the course of a year. Half of them saw their 
physician four or more times a year and were responsible for 
80% of all calls on the physician’s services. About 11% con- 
sulted the doctor because of the common cold. The rest pre- 
sumably suffered in silence, as it is estimated that most people 
have two colds a year. Bronchitis was the most common disease 
for which the patients saw their doctor. This represented 7% 
of all consultations. Respiratory disease in all its forms was 
responsible for nearly 25% of the visits; digestive and skin 
complaints came next, each making up 7.5% of the total visits; 
and 5% saw the doctor for reasons other than routine sickness, 
e. g., maternity and general examinations. Most of the patients 
were over age 65. These surveys are being extended, and 170 
general practitioners are to keep standard records for the next 
12 months. 


Death from Cardiac Catheterization.—Death from cardiac 
catheterization is fortunately rare. Peel and his co-workers 
reported a case in Scotland caused mechanically by anomalous 
venous drainage (Scottish M. J. 1:83, 1956). The patient, a girl 
of 10, had been cyanosed from birth. The radial pulses were of 
poor volume and blood pressure readings were unobtainable. 
The electrocardiogram showed a tall, notched P wave in leads 
1 and 2 and well-marked evidence of hypertrophy of the right 
ventricle with inverted T waves. Fluoroscopy showed 2 globular 
heari, an enlarged right ventricle, and a small aortic knob. 
Cardiac catheterization was performed through a medial vein 
in the left arm, but various sized catheters were stopped at the 
level of the first rib and the procedure was abandoned. After 


anesthetics were given for 40 minutes and fluoroscopy Soa) 


for 8 minutes, the left side of the body was deeply cyanosed 
and the right side pink. Respiration began to fail, and despite 
artificial respiration the patient died. Death was attributed to 
the production of venous spasm by the catheter at the point of 
impaction and to anomalous venous drainage. It is considered 
that, where the possibility of the latter is suspected, catheteriza- 
tion, as in this case, through the left subclavian vein may be 
dangerous. Catheterization through the right subclavian or 
saphenous vein carries no more than the usual risks. 


Leeds Geriatric Service.—Leeds has just over 500,000 persons, 
of whom 12% are of pensionable age. In 1951 a committee 
was appointed to consider the special problems of geriatrics in 
the hospitals, and this committee has now issued its findings 
(First Survey of the Geriatric Services in the Leeds Area). It 
states that the care of the aged, infirm, and mentally ill patient 
has steadily improved since 1948. The service works within the 
framework of the National Health Service and National Assist- 
_ance Acts, with help from several voluntary organizations. Many 
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elderly people who are not in need of hospitalization cannot 
look after themselves without outside domestic or nursing help. 
It is cheaper to provide this than maintain the older people in 
state hospitals. The Welfare Services Committee accommodate 
657 in their hostels, voluntary societies support 295, and the 
Haigh Hospital cares for those who do not require treatment 
but are not well enough to be looked after at home. Geriatric 
service units in Leeds now have nearly 1,000 beds for chronically 
sick and elderly patients. About 2,300 patients pass through the 
wards every year, and over 700 attend the follow-up clinics. 
Another facility provided is the care for short periods of older 
people who are normally cared for at home, to give the relatives 
a chance to take a vacation. 


Primidone and Megaloblastic Anemia.—The first recorded cases 
of megaloblastic anemia following the administration of the 
anticonvulsant, primidone, are reported by Fuld and Moorhouse 
(Brit. M. J. 1:1021, 1956). The condition developed in two 
epileptics receiving the drug to control their attacks. In one 
patient receiving a dose of 750 mg. daily, it took a little over 
four months for a dangerous degree of anemia to develop. 
Acute glossitis and stomatitis were also present. The erythrocyte 
count was 1,420,000; hemoglobin level 37%; and color index 
1.3, The second patient took 1.25 gm. of primidone daily for 
two years before severe megaloblastic anemia appeared. The 
anemia of both patients was corrected by administration of 


20 mg. of folic acid daily, and it did not recur when this was 


administered concurrently with primidone. The anticonvulsant 
effect of the latter in these two epileptics was considered to be 
too valuable to warrant withdrawal of the drug. There is a 
general structural similarity between primidone and folic acid, 
and it is possible that in some patients primidone may act as 
a folic acid antagonist or antimetabolite and so interfere with 
hematopoiesis by blocking an enzyme process that needs folic 
acid. 


Preventing Tuberculosis in Seamen.—A program of mass mini- 
ature radiography for all seamen entering port was instituted 
at Swansea in 1954. A pamphlet explaining the advantages of 
mass radiography is issued to each member of the crew of every 
ship entering the port, with the exception of those of Scandi- 
navian countries where a compulsory scheme for periodic x-ray 
examination is in force. The pamphlet indicates the location of 
the static mass miniature unit and the hours when it is open. 
The action taken depends on whether the man’s ship is in port 
for more than, or less than, three days. In the case of the former, 
if tuberculosis is diagnosed, the health officer of the area where 
the man lives is notified so that his family contacts can be ob- 


served and the Shipping Federation is notified so that his ship- 


mate contacts can be observed. If the man is to remain under 
observation, the Shipping Federation makes the necessary ar- 
rangements. In the case of men who are in port for less than 
three days, ihe seaman is notified at the address he has given 
if the result is satisfactory; if unsatisfactory, the health officer 
of the area of his legal residence and the Shipping Federation 
are notified. 


Antagonist to Reserpine.—Reserpine has been used in the treat- 
ment of patients with hypertension and psychiatric disturbances. 
There are, however, many undesirable side-effects from the drug, 
including a Parkinson-like tremor and serious mental effects. 
The latter sometimes necessitate withdrawal of the drug. Cole 
and Glees have found experimentally that the mental and neuro- 
logical side-effects of large doses of reserpine are dramatically 
reversed by the injection of methyl phenylpiperidylacetate 
(Ritalin), which has a specific central stimulating action (Lancet 
1:338, 1956). The interaction of Ritalin and reserpine was ob- 
served in studies on monkeys. The injection of 5 mg. of reserpine 
in rhesus monkeys produced a catatonic-like state, a Parkinson- 
like tremor, and assumption of the fetal in utero position. 
Within three to six minutes after the injecting of 20 mg. of 
Ritalin the animals became normal physically and in mental re- 
actions. It is assumed that this antagonistic effect of Ritalin is 
due to the blocking of the action of reserpine at the hypo- 
thalamic level or to its increasing the sympathetic output of 
the hypothalamus. 
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CORRESPONDENCE 


PUBLICITY ABOUT “A REDUCING DIET" 


To the Editor:—The recent nationwide publicity given to one 
phase of our dietary werk may lead to some misunderstanding. 
The low-protein diets, either normal food mixtures or liquid 
formulas, were developed as test diets for studies of appetite 
and energy storage. Although they can be used for reduction of 
obese patients, these diets are in no sense curative. We do not 
know of any evidence to suggest that obesity is caused by a fault 
in protein metabolism. In our opinion the physician, not the 
diet, reduces the fat patient, and the choice of any particular 
diet is a matter of convenience. 

The publication of a book and magazine articles by Mr. Roy 
de Groot on what he refers to as “The Rockefeller Diet” has 
brought us a number of inquiries. The designation “The Rocke- 
feller Diet” is inaccurate, for the low-protein diet is only one of 
many diets that have been studied at the Rockefeller Institute. 
In addition, most of the menus described in the book were not 
used here. The institute discontinued the use of low-protein diet 
through normal food intake some time ago. In its place we are 
using a low-protein formula mixture, which, through more 
accurate measurement of intake, provides more precise condi- 
tions for the metabolic studies that the institute is carrying on. 

In our opinion, the magazine articles referred to failed to give 
sufficient warning of the potential hazards of low-protein diets 
in general if not continuously supervised by a physician. The 
amount of protein provided in both our low-protein diets is near 
the minimum for a healthy adult and any further reduction 
carries the risk of serious liver damage. Only a physician can 
detect the early signs of protein deficiency. The magazine articles 
further give the misleading impression that low-protein diets 
limit the appetite permanently and that they not only take off 
weight but keep it off. Our work has shown that, while both 
diets caused temporary weight loss, the majority of patients quit 
the diet after leaving the hospital and returned to their starting 
weight. 

We must emphasize that neither of these diets is a cure for 

obesity nor are they diets easy to follow for a lifetime. As we 
_pointed out in our scientific publication on this subject: “This 
program is merely symptomatic: at best it converts an obese 
person into one who is potentially obese with a need for con- 
tinuing medical supervision.” The magazine articles also in our 
opinion did not attach the necessary importance to details of 
routine surrounding the use of the diet. The work has made it 
clear that the concept of a single specific factor (control of 
protein intake) is not sufficient, since the routine of treatment 
(limitation in choice of food, fixed time of meals) as well as 
the restriction of protein caused patients to lose weight. The 
importance of this routine should not be overlooked when new 
recipes are introduced to make the low-protein diet more at- 
tractive. Our studies have raised a number of questions, possibly 
important, that can be answered only by further detailed labora- 
tory investigations. We have restricted our work in the clinic 
to the study of patients previously treated and are not accepting 
new patients for treatment. We cannot undertake the supervision 
of reducing diets by mail. Anyone desiring to use any reducing 
diet is urged to consult his family doctor. 


VincENT P. Doe, M.D. 

Member, the Rockefeller Institute 

Physician to the Hospital of the Rockefeller Institute 
York Avenue and 66th Street 

New York 21. 


ALLERGY 


To the Editor:—In the guest editorial “Allergy to Penicillin,” 
by S. A. Feinberg and A. R. Feinberg (J. A. M. A. 160:778 
{March 3} 1956), an erroneous statement appeared, in my 
opinion. According to Feinberg and Feinberg the “two most 
important allergic reactions from penicillin are the delayed, 
serum-sickness type and the immediate, anaphylactic variety.” 
Allergic reactions fall into two main categories: the immediate 
and the delayed responses. Serum-sickness is one of the most 
representative entities of the immediate (anaphylactic) type. 
Clemens von Pirquet and Bela Schick stated this in their classie 
monograph “Die Serumkrankheit” as early as 1905, and ex- 
tensive clinical and experimental researches since then have 
corroborated their theories in every respect. Regarding the clas- 
sification of the allergic responses, I may perhaps refer to S. 
Raffel (Immunity, Hypersensitivity, Serology, New York, Ap- 
pleton-Century-Crofts, Inc., 1953, pp. 199-200), who states: 

“When one surveys the variety of hypersensitive manifesta- 
tions in man and animals, certain cohesive facts become ap- 
parent in respect to induction of the hypersensitive state as well 
as the occurrence of reactions in the sensitized individual. So 
far as induction is concerned, it is found that some forms of 
hypersensitivity may be established by the entrance of antigens 
into the tissues, while others require the presence of entire infec- 
tious agents, or special conditions simulating their presence. 
In already sensitized subjects the occurrence of reactions also 
reveals gross differences which correlate with these differently 
induced sensitivity states. In the type which is established by 
ordinary antigens alone, subsequent responses to the same anti- 
gens occur very quickly; these are called therefore immediate 
reactions. Further, there is a demonstrable relationship between 
this state and the presence of humoral antibody, so that the 
hypersensitivity may be transferred by means of serum to normal 
recipients who thereby become temporarily sensitized them- 
selves. Finally, the various manifestations of this state depend 
largely upon changes which occur in blood vessels, smooth 
muscle and collagen. In contrast, in the second type of hyper- 
sensitivity the reactions to antigen are delayed, no relationship 
of the hypersensitive state to circulating antibodies has yet been 
demonstrated, and the hypersensitive reaction is not restricted 
to certain types of tissue; any cells of the body may undergo 
injury or destruction following exposure to the antigen.” 

The induction of serum-sickness and the occurrence of its signs 
and symptoms in the sensitized organism are characteristic for 
the immediate type of allergic response and have nothing in 
common with the delayed reactions. As a matter of fact, the close 
immunologic relationship between anaphylaxis and serum- 
disease belongs to the very fundamentals of the science of allergy 
and of our Understanding of the pathomechanism of allergic 
disorders. To deny this would considerably increase the confu- 
sion that is already prevalent in this field. The delayed skin test 
reactions with penicillin, to which Feinberg and Feinberg refer 
in this connection, are unreliable and probably unspecific (Tuft, 
L.; Gregory, D. C., and Gregory, J.: Am. J. M. Sc. 230:370-379 
[Oct.] 1955). The differences between the immediate and delayed 
allergic responses do not exclude their basic and close relation- 
ship. I do not wish to discuss this here in detail but refer to a 
paper by Chase (The Allergic State, in Bacterial and Mycotic 
Infections of Man, ed. 2, R. J. Dubos, editor, Philadelphia, J. B. 
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Lippincott Company, 1952, pp. 168-221) and recent articles in 
the International Archives of Allergy and Applied Immunology 
and Progress in Allergy. 


Paut KALLos, M.D. 

Margareta and Erik Wihlborg Laboratory 
for Research in Allergy 

Helsingborg, Sweden. 


ENDOMETRIAL CARCINOMA 


To the Editor:—In reference to the recent article by J. Chandler 
Smith, “Superiority of Surgical Treatment of Endometrial Car- 
cinoma,” that appeared in the April 28, 1956, issue of THe 
JOURNAL, page 1460, I make the following statements. In the 
six cases that Dr. Smith discusses, he quotes the irradiation 
dosage for both external irradiation and radium administration 
without qualifying as to calculated tumor dose or methods of 
distribution. A common misconception is that milligram-hours 
expresses irradiation-tumor-dose and that totals of various ports 
oi irradiation by external means indicate the efficacy to which 
x-ray treatment has been administered. In many treatment 
centers, where there is adequate liaison between the surgical, 
pathological, and radiology departments, the treatment of endo- 
metrial carcinoma is managed on an individual basis. Each case 
must be considered separately and the decision as to single or 
combined methods made on the merits of the case. There need 
be no delay between the intrauterine application of radium and 
surgery. For a number of years, surgery has been performed 
within 24 hours after the removal of radium at the Mason Clinic 
in Seattle. This is also carried out in many other treatment 
centers. Dr. Smith is quoting other authors and com >ounding 
any statistical error that any may have made by employing their 
averages. By including authors with relatively small numbers of 
case reports and high five-year survival rates and comparing 
these with other much larger series, he is not being statistically 
fair. In many instances, surgery alone cannot possibly encompass 
the regional metastases in the pelvis. 


Joun H. Wacker, M.D. 

Department of Radiology 
_ The Mason Clinic 

1118 Ninth Ave, 

Seattle 1. 


ECLAMPSIA 


To the Editor:—In Tue Journat, Jan. 28, page 251, in an article 
entitled “Conquest of Eclampsia,” Falls states as follows: “It 
would seem that a logical approach would be to put the patient 
to bed to reduce protein breakdown from bodily activity.” This 
Statement is contrary to fact. The following information is culled 
from Graham Lusk’s classic textbook “The Elements of the Sci- 
ence of Nutrition” (ed. 4, Philadelphia, W.B. Saunders Company, 
1928, pp. 404-407). Kocher states that doubling the heat produc- 
tion of the day as brought about by walking 60 km. (37.5 miles) 
has little or no influence upon the protein metabolism of men, 
whether the diet consists of starch, sugar and cream, or of meat 
and fat without carbohydrates. Carbohydrate and fat are the 
primary sources of energy and when available completely spare 
protein. Muscular work rot only fails to increase protein metab- 
olism but also fails to change the character of protein metabolism. 
The conclusion must be drawn that curtailment of physical activ- 
ity by bed rest as a means of reducing protein breakdown is 
valueless. 

Max WIsHNorsky, M.D. 

615 Williams Ave. 

Brooklyn 7, N. Y. 
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PHYSICIANS IN BRAZIL 
To the Editor:—In Tue JourNAL, Nov. 5, 1955, page 1045, it 
is stated that in Brazil there is one physician to every 7,000 
inhabitants. I would like to comment on this statement because 
it seems that a mistake was made. According to vol. 1, no. 2, 
June, 1954, of the “Revista da A. M. B.,” which is published by 
the Brazilian Medical Association, there was in 1950 in Brazil 
about one physician to every 2,485 inhabitants (number of 
physicians, 20,095; population, 51,976,397). The physician- 
population ratio that was about 1 to 3,000 in 1940 has been 
changed to almost 1 to 2,500 in 1950 and has been improving 
ever since. 

ALoysio SANCHES DE ALMEIDA, M.P.H., M.D. 

Diretor do Programa do Nordeste 

Servico Especial de Satide Publica 

Recife, Pernambuco, Brazil. 
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Building Restrictions: Right of Chiropractor to Maintain Office 
in Home.—The plaintiff sought an injunction restraining the 
defendant from maintaining an office for the practice of chiro- 
practic in his home. The trial court dismissed the petition, so 
the plaintiff appealed to the Court of Appeals of Maryland. 

The defendant, a chiropractor, owned a home, the deed to 
which provided that the property should be “occupied and used 
for residence purposes only and not otherwise.” The plaintiff 
was an adjoining land owner. In 1951, the plaintiff sued to enjoin 
the defendant from engaging in the practice of chiropractic in 
his home on the basis of such restrictive covenant (Osborne v. 
Talbot, 78 A. (2d) 205 (Md. 1951), J. A. M. A.: 146:866 (June 30) 
1951). At that time the defendant conducted the bulk of his 
business in an office in another location and performed only 
incidental practice at his home. The court enjoined the practice 
in his home except for “incidental practice to a limited extent 
in special circumstances.” Furthermore, the court said “If the 
defendant should abandon his present office and remove it to 
his residence, there is not sufficient evidence as to how the 
present office is conducted, to enable us to determine whether 
or not such an office at the residence would violate the covenants. 
Our decision will be without prejudice to further proceedings in 
this case or a new case, if and when such a change is made or 
threatened and plaintiffs are in a position to show the material 
facts.” At the time the present suit was brought, the evidence 
indicated that the defendant had abandoned his downtown office 
and conducted his practice exclusively from his home. He had 
regular hours, supplied his home with the necessary professional 
equipment, and employed a nurse there. 

The Court of Appeals held that such activities violated the 
covenant in the defendant’s deed. The activities carried on in 
the defendant’s home were not incidental, even though his hours 
were shorter and his equipment less than when he practiced 
from the former office. 

It is the primary and exclusive use to which his training and 
talents are put that is important, said the court. Therefore, the 
defendant’s actions constitute a violation of the covenant restrict- 
ing the use of the land to residential purposes and as such it 
was properly enjoinable. 

The Court of Appeals therefore reversed the decision of the 
trial court and entered an order granting the injunction, Wells 
v. Osborne, 104 A. (2d) 599 (Md., 1954). 


pt 
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INTERNAL MEDICINE 


Myocardial Infarction: Changing Sex Ratio and Other Factors: 
An Epidemiological Study of Acute Myocardial Infarction Based 
on the Experiences of Barnes Hospital for Forty-Five Years. 
Kyu Taik Lee and W. A. Thomas. A .M. A. Arch. Int. Med. 
97:42 1-430 (April) 1956 [Chicago]. 


A survey was made of autopsies of patients from Barnes Hos- 
pital performed in the pathology department of Washington 
University during the years 1910 through 1954. These autopsies 
were done on 8,183 adults (over 20 years of age). Acute myo- 
cardial infarction was a principal diagnosis in 500 of these adults. 
The incidence of acute myocardial infarction has increased tre- 
mendously in all ag2 groups. It was 20 times greater in the decade 
1945-1954 than in the decade 1910-1919. This increase is ex- 
plained at least in part by the recent trend toward more frequent 
hospitalization of patients with suspected myocardial infarction 
and in part by the increasing proportion of the population that 
survives to an older age. However, a rise in incidence has occurred 
in all age groups. The increase may be related to some changing 
factors in our civilization. The most remarkable observation made 
is that the incidence of acute myocardial infarction in the two 
sexes differs only slightly when the proportion of males to females 
in the entire autopsy series is taken into consideration (1.2 males 
to 1 female). Even more remarkable is the observation that a 
change in this ratio occurred about 1940. For the period 1910- 
1939 the corresponding ratio was 2:1. For the period 1940-1954 
it was 1.1:1. The data obtained from this series support previous 
observations indicating that the peak of incidence occurs later 
in females than in males. The incidence was proportionately 
higher in white persons than in Negroes in this series. The socio- 
economic status of the patients in this series was not an impor- 
tant factor. Diabetes mellitus was much more common among 
patients with acute myocardial infarction than it was in the total 
group autopsied. 


Practical Aspects of “Mitral Disease.” P. Marin. Minerva med. 
47:3 13-315 (Feb. 3) 1956 (In Italian) [Turin, Italy]. 


The author defines mitral disease as a chronic rheumatic affec- 
tion of the heart combined with warty endocarditis. The etiology 
js that of rheumatic infection, though some authors give more 
weight to the so-called pure mitral stenosis. Two cases are re- 
ported. The first occurred in a young priest who had had no 
relevant affections. In 1945 he spent long months of hard life in 
humid and cold rooms in a concentration camp. At that time he 
experienced an attack very similar to the one he had recently, 
but the crisis lasted a very short time. The present attack came 
early in the morning of a cold spring day. Hemiplegia of the 
right side and aphasia were the first symptoms noted. The arte- 
rial pressure was normal. Analysis of the urine was negative. 
Glycemia was normal. At the second visit a distinct presystolic 
murmur led the author to conclude that the heart had been the 
cause of the attack. The suffering in the concentration camp 
probably caused a localized cardiac rheumatism with mitral endo- 
carditis. The author points out that the electrocardiogram was 
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of no help in the diagnosis. The auscultation of the heart was the 
only reliable means. This can be made easier if the patient bends. 
The murmur becomes clearer under the strain. 

Mitral disease was more easily recognizable in the second case. 
The presystolic murmur was accompanied by a total arrhythmia. 
For some time the sputum of the patient had been stained with 
blood. Other symptoms were asthenia, lack of appetite, perspira- 
tion, and fever. These symptoms combined with an early attack 
of pleurisy could have led to the diagnosis of tuberculosis. The 
author points out that this often happens and cases of mitral 
disease are mistaken for tuberculosis. 


A Controlled Study of the Effect of Intermittent Heparin Therapy 
on the Course of Human C Atherosclerosis. H. Engel- 
berg, R. Kuhn and M. Steinman. Circulation 13:489-498 (April) 
1956 [New York]. 


Various studies have shown that atherosclerosis is the under- 
lying disease process in 85 or 90% of the patients who have sus- 
tained a myocardial infarction or who have a typical anginal 
syndrome with abnormal electrocardiograms. The effect of long- 
term therapeutic measures on the course of atherosclerotic dis- 
ease was therefore studied in more than 200 patients in the 
cardiac clinic of the Cedars of Lebanon Hospital who had pre- 
viously had a myocardial infarction. They were alternately 
divided into two groups, each of which also included a few 
patients with angina of effort and abnormal electrocardiograms. 
Doubtful cases, however, were rigidly excluded, and no patients 
were included if they had had an acute myocardial infarction 
within three months of the time the treatment was to be started. 


. All the patients were told that they would receive injections of a 


new medicament that seemed promising in the therapy of athero- 
sclerosis, One group was given 200 mg. of concentrated aqueous 
heparin (100 or 200 mg. per cubic centimeter) subcutaneously 
twice weekly and the other received placebo injections of isotonic 
sodium chloride solution in a similar manner. Treatment in both 
groups was otherwise identical. Variations in the composition 
of the two groups were statistically insignificant. 

The yearly death rate in the control group was about 10%, 
which is in keeping with the anticipated yearly death rate in any 
large group of elderly patients with coronary heart disease. The 
rate in the heparin-treated group, on the other hand, was only 
2 to 2.5% a year. The number of deaths due to cardiovascular 
disease is the most reliable index available for evaluation of the’ 
results, because the diagnosis is beyond question. The observed 
difference in proportions of deaths between the two groups is | 
statistically significant, whether the figures for deaths and total 
patient-months of therapy are used or the chi-square test is! 
applied, using total deaths and number of patients (and disre- 
garding the fact that the patients receiving heparin had slightly 
more months of therapy per patient). 

Clotting-time tests are not needed during treatment, because 
intermittent therapy with heparin does not exert a sustained anti- 
coagulant effect. Only one major hemorrhage due to the heparin 
itself and no hemorrhagic fatalities were observed during the two 
years of the study. 

The action of heparin in lowering the low-density lipoproteins 
and accelerating the removal of fat from the blood stream is 
probably primarily responsible for the reduced incidence of recur- 
rences and deaths in the patients who received this substance. 
Objections to the use of heparin in treatment of advanced human 
atherosclerotic disease are found in its cost and in the fact that 
it must be administered by injection and its administration must 
apparently be continued indefinitely. The analogy to the use of 
insulin in treatment of diabetes mellitus, which is obvious, sug- 
gests that, when diet, or perhaps thyroid in hypothyroid patients, 
brings. about a decided reduction in the low-density or beta- 
lipoproteins, the use of heparin may be unnecessary; when these 
measures are ineffective, however, heparin should be given, pos- 
sibly with moderate fat restriction. The reduction in mortality 
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obtained by the use of heparin in this study shows that athero- 
Sclerosis is not an inevitable consequence of aging but a disease 
process that can in part at least be prevented. 


Observations on Angina Pectoris During Drug Treatment of 
Hypertension. W. E. Judson, W. Hollander and R. W. Wilkins. 
Circulation 13:553-561 (April) 1956 [New York]. 


The oral administration of hydralazine (Apresoline) or gan- 
glionic blocking agents (hexamethonium, pentolinium) to hyper- 
tensive patients occasionally precipitates an attack of the anginal 
syndrome. Anginal complaints have also been observed to in- 
crease in frequency during prolonged continuous oral therapy 
with hydralazine. The mechanisms by which coronary insuffi- 
ciency is induced by various hypotensive agents were therefore 
investigated in 17 patients aged 40 to 65 years who had hyper- 
tensive cardiovascular disease or coronary artery disease or both. 
All the patients, including 11 with definitely abnormal resting 
electrocardiograms, were subjected to a modified “two-step” 
exercise-tolerance test that, in the absence of severe dyspnea or 
production of angina, required the arbitrary performance of 40 
steps within three minutes. Performance of the test led to the 
development of an abnormal electrocardiographic pattern in 5 
patients and to the appearance of further abnormalities in the 11 
whose resting electrocardiograms were abnormal. Only 13 of 
these patients complained of simultaneous anginal pain. A period 
of 24 hours or more was allowed to elapse after the test and then 
the patients were given hydralazine or hexamethonium or both, 
usually intravenously. Before the drugs were given, control meas- 
urements were made of the blood pressure and pulse rate and 
electrocardiograms were obtained, and simultaneous blood-pres- 
sure measurements and serial electrocardiograms were recorded 
continuously for periods of as much as two hours afterwards. 
The intravenous administration of hydralazine was followed in 
all 17 patients by chest pain, which, though not unlike their 
typical attacks of anginal syndrome, was usually more severe and 
of longer duration. The pain, which began from 5 to 18 minutes 


after exhibition of the drug and lasted from 15 to 120 minutes,’ 


was frequently not relieved either by administration of nitro- 
glycerin or by the inhalation of 100% oxygen. The chest pain 
and electrocardiographic changes after the intravenous adminis- 
tration of hydralazine were usually associated with a reduction 
in the blood pressure and an increase in the heart rate. Pretreat- 
ment with hexamethonium in doses of from 6 to 50 mg. did not 
prevent the development of either the anginal pain or the electro- 
cardiographic changes. 

Administration of hexamethonium alone was followed by 
appreciable decreases in the blood pressure and slight changes 
in the pulse rate, but it did not produce either anginal pain or 
electrocardiographic changes. Combined administration of both 
hydralazine and hexamethonium was followed by very marked 
reductions in blood pressure without marked increases in pulse 
rate. These findings suggest that several different hemodynamic 
mechanisms may be responsible for the coronary insufficiency 
(angina) produced in hypertensive patients by various hypotensive 
drugs. Thus coronary insufficiency after the administration of 
hydralazine does not result solely from a reduction in the aortic 
perfusion pressure but may also be due to increases in cardiac 
output and pulse rate. Coronary insufficiency after the adminis- 
tration of hexamethonium, on the other hand, results primarily 
from a reduction in the aortic perfusion pressure during the 
severe hypotension (especially postural) produced by this drug. 

Hydralazine given intravenously may furnish both subjective 
and objective evidence of coronary insufficiency, but the severity 
and duration of the reactions it produces will probably preclude 
its general use as a test for coronary artery disease. 


Hyperthyroidism Treated with Radioiodine: A Seven-Year Ex- 
perience. W. H. Beierwaltes and P. C. Johnson. A. M. A. Arch. 
Int. Med. 97:393-402 (April) 1956 [Chicago]. 


During the seven-year period from 1948 to i955 the authors 
used radioactive iodine (I'*?) in the treatment of 330 patients 
with thyrotoxicosis. An attempt was made to “cure” the thyro- 

toxicosis with one dose of I**!. The majority of the 82 patients 
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with nodular toxic goiter were treated with I'*1 because subtotal 
thyroidectomy was refused by the surgeon or by the patient or 
because preoperative preparation with antithyroid drugs took 
longer than four months. The majority of patients with toxic 
diffuse (exophthalmic) goiter were treated with I'%1 because they 
had had a previous thyroidectomy and now suffered from per- 
sistence or recurrence of their thyrotoxicosis or because this was 
the treatment of choice for small toxic diffuse goiters in persons 
over 40 years of age. 


The average initial dose of I™ used in treating toxic diffuse 
goiter has increased from 4 wc used in 1948, to about 12 uc 
because thyrotoxicosis persisted or recurred in 20% of the 
patients after one dose of I'*!. The initial dose of I'%! used in 
treating patients with nodular goiter was increased from 6 uc in 
1948, to 17 wc in 1952, but has since been decreased to 13 uc 
because of a 10% incidence of worsening of thyrotoxicosis 
and/or induction of thyroid crisis. Patients with nodular goiters 
appeared to require a larger dose of I'*! to become euthyroid than 
patients with toxic diffuse goiter of comparable size. Resolution 
of goiter is the rule with treatment of toxic diffuse goiter with 
I'3: but is much less common in the treatment of toxic nodular 
goiters. No substernal goiter was observed to produce less dis- 
tortion of the trachea or shrink in size during the relief of thyro- 
toxicosis with I'31, even when the coexistent visible goiter in the 
neck decreased in volume by as much as 60%. Patients in whom 
toxic diffuse goiter persisted or recurred after previous thyroid- 
ectomy required a larger average total dose for relief of thyro- 
toxicosis than patients with toxic diffuse goiter not previously 
treated by surgical thyroidectomy. Patients with persistent or 
recurrent toxic nodular goiter, on the other hand, required a 
smaller dosage of I'%1 than those with toxic nodular goiter who 
were not previously thyroidectomized. Five per cent of patients 
developed minor symptoms of irradiation-induced thyroiditis. 
Usually these patients had large nodular goiters or moderately 
severe toxic diffuse goiter with a bruit audible over the gland. 
No patient died from thyroid crisis. Seven patients with toxic 
nodular goiter and one patient with toxic diffuse goiter required 
subsequent surgical thyroidectomy. Of these surgical thyroid 
specimens and five thyroids examined at autopsy after treatment 
with 1131, only one showed effects that resembled morphological 
changes described by others as due to 1/31, No carcinoma was 
found, 

Fifty per cent of patients with toxic nodular goiter and 18% of 
patients with toxic diffuse goiter had coexistent heart disease. 
Twenty-two and 8%, respectively, were observed to have auricu- 
lar fibrillation. In 39% of patients with toxic nodular goiter and, 
auricular fibrillation and in 81% of patients with toxic diffuses 
goiter and auricular fibrillation, the normal sinus rhythm was 
restored after relief of thyrotoxicosis with I'31. The median 
exophthalmometer measurements of patients with toxic nodular 
and toxic diffuse goiter showed no significant change during six 
months after use of I'*! for relief of coexistent thyrotoxicosis. 


Hematological Manifestations of Primary Bronchopulmonary 
Cancer. M. Bariéty and M. Boiron. Semaine hép. Paris 32:883- 
891 (March 14) 1956 (In French) [Paris, France]. 


Hematological examinations were carried out in 100 patients, 
3 of whom were women, with primary cancer of the bronchi 
before they received any type of therapy. Leukocytosis and a 
moderate neutrophilia were the most constant findings; 61 pa- 
tients had more than 10,000 white blood cells per cubic milli- 
meter, and 73 had more than 6,000 neutrophils per cubic milli- 
meter, The neutrophilia was especially common in patients with 
epidermoid cancers complicated by atelectasis or intratumoral 
necrosis. Other findings consisted of moderate anemia, discrete 
and inconstant eosinophilia, lymphopenia, and hypermonocytosis. 

Despite its lack of specificity, such a hemogram constitutes 
evidence suggestive of the diagnosis in a patient with bronchial 
cancer. it is of little value in the establishment of a prognosis. 
The erythrocyte sedimentation rate is very often considerably 
accelerated in these patients, and may help in diagnosis. The 
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frequent occurrence of metastases in the bone marrow is an indi- 
cation for routine practice of sternal puncture, particularly in 
patients with anaplastic carcinomas. 


Place of Hypophysial-Adrenal Hormones in Treatment of Tuber- 
culosis: Clinical, Pathological, and Experimental Study. R. Even, 
C. Sors, A. Delaude and others. Rev. tuberc. 19:1249-1302 (No. 
12) 1955 (In French) [Paris, France]. 


The combined effect of hormone therapy and antibiotics on 
tuberculous inflammation was studied from a triple point of view 
(clinical, pathological, and experimental). Two types of hormones 
were used: corticotropin and cortisone and its derivatives, and the 
somatotropic hormone. The clinical study extended to 160 
patients, in whom corticotropin and cortisone were found to 
have a marked beneficial effect on all acute forms of tuberculous 
inflammation. The best results were obtained in those with acute 
tuberculosis of the serous membranes; cure occurred rapidly and 
without sequelae, regardless of the localization of the lesion. The 
method of choice proved to be intravenous infusion of cortico- 
tropin, which has a rapid action. Local application is contraindi- 
cated because the irritating effect of the injections can occasion 
purulence of the effusion or initiate sequelae. In tuberculosis of 
the lung, clearing up of the infiltrates and recent nodules can 
be achieved within three weeks. Cavities either disappeared or 
underwent bullous transformation by virtue of healing of the 
lesions around them; they were then accessible to antibiotic or 
collapse therapy, and cleared up with a minimum of sequelae. 
Hormone therapy may be used in three types of chronic tuber- 
culosis: that of the serosae, in which it causes lasting desiccation 
if applied both generally and locally; pulmonary disease compli- 
cated by resistance to antibiotics; and severe disease in which the 
condition of the patient is seriously weakened. Corticotropin and 
cortisone are valuable in the preparation of such patients for 
surgical treatment. The somatotropic hormone was used only in 
patients with old disease with no fever and few bacilli. It usually 
caused a transient febrile reaction and the results, as judged 
radiologically, were not decisive. 

Thirteen operative specimens were studied; they indicated that 
corticotropin and cortisone cause disappearance or regression of 
nonspecific exudative lesions, with resultant intensification of 
antibiotic action on the specifically tuberculous lesions. 

From the experiments performed and analyzed statistically, it 
can be concluded that corticotropin and cortisone not only do 
not impede the action of antibiotics on experimentally induced 
tuberculosis but actually strengthen this action. No conclusions 
could be drawn regarding the effects of somatotropin. 


Primary Aldosteronism or Syndrome of J. W. Conn: New Clini- 
cal and Biological Entity. M. Pestel. Presse méd. 64:562-563 
(March 24) 1956 (In French) [Paris, France]. 


Besides the aldosteronism seen in a variety of diseases and 
accompanying manifestations of cardiac and renal or hepatic 
insufficiency, there exists a syndrome of primary aldosteronism. 
The author describes again the case reported by Conn. Clini- 
cally, the syndrome is characterized by manifestations of muscu- 
lar insufficiency that occurs periodically, intermittent tetanic 
crises with paresthesias, and a renal complex with polyuria, 
polydipsia, and arterial hypertension, but no edema. Laboratory 
tests show that there is hypokalemia, hypernatremia, and alka- 
losis along with normal serum calcium levels and alkalinity of the 
urine with slight albuminuria. The findings are normal with re- 
spect to the 17-hydroxysteroids and the 17-ketosteroids. Large 
amounts of the hormone aldosterone are present in the urine. 

It is presumed that this syndrome is identical with that for- 
merly described as “potassium-losing nephritis.” It is the result 
of an overproduction of aldosterone that may in turn be caused 
by an adenoma of the adrenal cortex. Conn’s patient was success- 
fully treated by adrenalectomy, as were 9 of the 12 patients later 
reported on. All of the 12 were shown to have adrenal cortical 
adenomas (at autopsy in 3 patients). 
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Nucleophagocytosis: Studies on Three Hundred Thirty-Six Pa- 
tients. P. Heller and H. J. Zimmerman. A. M. A. Arch. Int. Med. 
97:403-408 (April) 1956 [Chicago]. 


Although the L. E. cell phenomenon has been considered 
highly specific for systemic lupus erythematosus, it has been 
reported in isolated cases of other diseases and repeatedly in 
association with severe hypersensitivity reactions to penicillin, 
tetanus antitoxin, hydantoin, and hydralazine. The resulting 
hypothesis that the L. E. cell might represent an immunologic 
phenomenon led to the attempt to reproduce it by incubating 
leukocytes with antileukocytic rabbit serum. The cells thus pro- 
duced resembled, but were not identical with, L. E. cells. The 
inclusion body was still recognizable as a secondary nucleus with 
preserved chromatin pattern, in contrast to the “smoky” homog- 
enized L. E. inclusion body. Patients with hypersensitivity states 
frequently may show such nucleophagocytosis and occasionally 
the L. E. cell phenomenon. 


The authors investigated the significance of nucleophago- 
cytosis in 20 normal persons, 98 patients studied prior to treat- 
ment with penicillin, 86 patients studied after such treatment (37 
patients were studied before and after penicillin therapy), 43 
patients with clinical signs of drug hypersensitivity, and 126 
patients subjected to diagnostic studies. The method of Zimmer 
and Hargraves was used in the preparation of the specimens. In 
accordance with the nomenclature suggested by Hargraves, the 
“tart” cell refers to the phagocytizing monocyte with the nuclear 
inclusion body. When the engulfing cell is a polymorphonuclear 
leukocyte, it may resemble the true L. E. cell if sufficient homog- 
enization of the chromatin pattern of the secondary nucleus has 
occurred. (The terms inclusion body, enguifed nucleus, and sec- 
ondary nucleus are used synonymously.) Because of the varying 
degree of homogenization of the secondary nucleus, these cells 
(“nucleophagocytes”) have been arbitrarily classified as type A 
and type B. The A-cell represents the polymorphonuclear leuko- 
cyte in which the engulfed nucleus shows a well-preserved chro- 
matin pattern. The primary nucleus is pushed toward the periph- 
ery. In the B-cell the secondary nucleus is more pyknotic and 
shows varying degrees of homogeneity. The primary nucleus 
usually is more flattened than in the A-cell and may be as cres- 
centic as in the L. E. cell. The engulfed nucleus does not have 
the smoky appearance of the inclusion body of the L. E. cell, 
and it has a characteristic basophilic rim. Nucleophagocytosis is 
not associated with rosette formation, another feature helpful in 
distinguishing it from the L. E. cell phenomenon. In the presence 
of B-cells, tart cells and A-cells usually can be seen. 


The several types of nucleophagocytes were seen in the 336 
patients studied. It seemed appropriate to classify the cells accord- 


~ ing to the degree of homogenization of the secondary nucleus. 


The arbitrary distinction between A-cells and B-cells disclosed 
certain differences in their incidence. The “tart” and A-cells were 
seen too frequently in the normal persons and in many patients 
to acquire clinical significance. The B-cells, however, were seer 
only rarely in normal persons but frequently in patients with 
hypersensitivity reactions and certain diseases with a postulated 
immunologic basis. The administration of penicillin did not result 
in a significantly higher incidence of such cells unless it was 
associated with an allergic reaction. These observations are in 
agreement with those of other workers who have reported nucleo- 
phagocytosis in patients with hypersensitivity reactions. Nucleo- 
phagocytosis seems to be a phenomenon of clinical and theoreti- 
cal significance. Occurring widely in normal and diseased per- 
sons, it assumes clinical significance directly proportional to the 
degree of homogenization of the secondary nucleus. The relation- 
ship of this phenomenon to lupus erythematosus and the L. E. 
cell and of the latter to hypersensitivity requires further study. 


Bromide Intoxication. C. A. Hannigan and C. Ambrose. J. Maine 
M. A. 47:71-72 (March) 1956 [Portland, Maine]. 


The first of the two patients with bromide intoxication had 
been given a prescription for a preparation containing 12 grains 
of bromide to the teaspoon. The prescription called for one 
teaspoonful three times a day for restless and nervous behavior. 
One month later the patient became weak and depressed. These 
symptoms increased to such an extent that she could not get out 
of bed or eat. Her family stated that during the previous week 
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she had been talking nonsense. Examination showed her to be 
confused, uncooperative, and withdrawn. She had no paranoid 
ideas. She admitted auditory hallucinations. The bromide prepa- 
ration was withdrawn and fluids were forced. Two days later she 
was eating well and able to sit in a chair. A serum bromide level 
at this time was 195 mg. per 100 cc. Seven days later she was as 
active as she had been prior to the use of bromides; however, she 
was still somewhat depressed. In the second patient recovery was 
not so prompt as in the first. 

Each of the patients had a mental disturbance prior to treat- 
ment with bromides; its use was for the treatment of preexisting 
mental symptoms. Because bromides had been used to controi 
these symptoms, the initial decision as fo whether the worsening 
of symptoms was due to the basic disease or to bromide intoxi- 
cation was made difficult. A final decision was made possible 
only by the response to treatment. The medical profession should 
be aware of the potentialities for harm of bromide medication. 
Many cases of bromide intoxication develop under medical super- 
vision. Because of the easy availability of proprietary bromide 
preparations, the physician should be alert to the possibility of 
bromides as a factor in any mental disturbance and particularly 
in a bizarre and patternless one. The diagnosis of bromide intoxi- 
cation is a more tenable one if the serum bromide level is over 
75 mg. per 100 cc. The most important step in the treatment is 
recognition of the possibility of bromism. Maintaining a large 
urine volume is important. Use of large amounts of sodium chlo- 
ride or ammonium chloride is recommended in the belief that the 
added chloride will hasten bromide excretion in the urine. Mer- 
curial diuretics are also used to increase bromide excretion in 
the urine. 


The Incidence of Diabetes in Israel. H. Steinitz. Harefuah 50: 
106-107 (March 1) 1956 (In Hebrew with English and French 
summaries) [Jerusalem-Tel Aviv, Israel]. 


The opinion expressed in most medical textbooks that diabetes 
mellitus is much more frequent among Jews than among other 
people is not based on exact statistics. An attempt was made to 
determine the incidence of the disease in Israel where the number 
of non-Jews in the towns is negligible. Continuing the studies 
of Seide (1951) a new survey was made in the spring of 1955 of 
the records of the food-rationing authorities. It can be assumed 
that, as in 1951, nearly every diabetic patient claimed his extra 
ration of food sold at minimal cost. Of 817,000 persons, a little 
less than half the country’s population, in the three main cities 
(Jerusalem, Tel-Aviv—Jaffa, and Haifa) and in two smaller towns 
(Petach-Tikvah and Rechovoth), 9,050 were registered as dia- 
betics, a rate of 1.1%. The highest incidence (1.53%) was found 
in Tel-Aviv—Jaffa and the lowest (0.45%) in Rechovoth with its 
rural surroundings. 

These figures do not include all the persons with diabetes 
mellitus in Israel but represent only the known diabetics. Surveys 
in other countries where the whole population was systematically 
examined showed a significant rise in newly detected cases of 
diabetes mellitus. However, in Israel about 75% of the popula- 
tion is insured under various health insurance schemes, and there 
is no doubt that advantage is taken of the opportunity for fre- 
quent examination. Therefore, the author does not believe that 
a large percentage of cases of diabetes mellitus evade detection 
for long. The incidence determined by the author is somewhat 
higher than that determined by Seide, who reported an 0.81% 
incidence in the three main cities. It may be objected that because 
of immigration Israel has a high percentage of young people with 
a low rate of diabetes mellitus. Most of the author’s data were 
derived from the urban population and not from that of the rural 
districts with their greater concentration of young people. 

A recent survey by Nelken of patients with diabetes mellitus 
in Jerusalem showed that the disease is not more frequent among 
European Jews than among Jews from other countries. As a 
result of his studies, the author confirms Seide’s conclusion that 
diabetes mellitus is not especially prevalent among Jews in Israel. 
Where high figures among Jews are found, other contributory 
factors such as higher rate of detection due to better medical 
care, intermarriage of diabetics, a sedentary way of life, and a 
high incidence of obesity, cholelithiasis, and other diseases favor- 
ing the development of diabetes mellitus may be responsible. 
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SURGERY 


Operative Treatment of Pectus Excavatum. M. M. Ravitch. 
J. Pediat. 48:465-472 (April) 1956 [St. Louis]. 


The author performed 50 operations for congenital funnel 
chest (pectus excavatum) on 43 children and 7 adults, ranging in 
age from 3 months to 38 years. There is in these cases a con- 
cavity from side to side and from above downward. In some. 
instances, the heart is compressed between the spine and the 
sternum, but more often the depression of the sternum displaces 
the heart to the left. While severe cardiac embarrassment is rare, 
it does occur. Infants and small children are usually totally 
asymptomatic so far as their hearts are concerned. However, the 
author has frequently been told by parents that after operation 
the children were more energetic and vigorous than they had been 
before. Older children and young adults, who practically all have 
some limitation of exercise tolerance, experience improvement 
in this respect after operation. 

The author first described his operation for funnel chest in 
1949. His present technique differs from his earlier one in only 
a few details. The operation is no more difficult in the infants 
than in the older children and is certainly much easier in both 
than in adults. Babies tolerate the procedure very well. The 
author operates on infants and children whenever operation 
appears required for a deep or progressing deformity. With the 
exception of one death, which resulted from a massive wound 
infection in the second child operated on, there has been no 
serious complication. Occasionally the pleura is entered, but this 
is of no particular importance. 

The results have been satisfactory and sustained as regards 
both the sternum and thoracic contour and the general condition 
of the children. While the anterior portion of the thorax may 
often appear rather flat after operation, as opposed to the rounded 
chest of a normal child, it is never sunken. In one 3-year-old boy 
and one 14-year-old boy, the sternum is not solidly united and 
tends to slope downward and in, although the depression is gone, 
the general result is good, and the adolescent boy notices con- 
siderable improvement in exercise tolerance. It was proposed in 
both these instances to place a strut beneath the lower end of the 
sternum; however, in both instances the parents stated that they 
were Satisfied with the result and were not interested in another 
operative procedure. Patients with cardiac difficulties before 
operation have been relieved of these, and in most instances the 
electrocardiographic and vectorcardiographic evidences of car- 
diac displacement and rotation have disappeared. 


The Surgical Treatment of Aortic Stenosis. C. P. Bailey, H. E. > 
Bolton, H. T. Nichols and others. J. Thoracic Surg. 31:375-441 
(April) 1956 [St. Louis]. 


While aortic stenosis may be related to the presence of a con- 
stricted valve annulus, congenital or acquired, it is usually the 
result of intrinsic stiffening of the leaflets or cross fusion of their 
free margins (commissural obliteration). The authors discuss the 
development of surgical techniques for its alleviation, the indi- 
cations for aortic commissurotomy, and the steps in the manage- 
ment of patients undergoing this operation. Improved techniques 
for treatment of isolated aortic stenosis and of combined mitral 
and aortic stenosis are outlined. 


They conclude on the basis of their experience that severe 
rheumatic aortic stenosis is a medically intractable and often 
fatal illness, although some patients may survive for years with 
increasing incapacitation. This lesion is reasonably responsive 
to surgical separation of the obliterated commissures. This should 
be performed by the transaortic route, using digital “vision” to 
explore the valve and to control the course of instrumentation. 
Splitting of one or more fused commissures by simple finger 
pressure is possible in almost one-half of the patients. Instru- 
mental aid is mandatory in the rest. Coexisting mitral and tri- 
cuspid stenosis may be approached and relieved satisfactorily 
from the right side through the same right anterior thoracic 
incision. It is now the custom of the authors to perform elective 
surgery for isolated mitral stenosis by the right-sided thoracic’ 
approach largely in order that any other valvular conditions| 
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unexpectedly encountered may be treated simultaneously. The 
Operative mortality and the clinical improvement obtained in 
surgery for aortic stenosis now closely approach the satisfactory 
levels established in commissurotomy for mitral stenosis. 


Lipoid Granuloma of the Lung of Exogenous Origin. H. A. 
Buechner and L. H. Strug. Dis. Chest 29:402-415 (April) 1956 
[Chicago]. 


Lipoid granuloma of the lung of exogenous origin is often 
misdiagnosed, largely because it is not considered in the differ- 
ential diagnosis of obscure pulmonary lesions. The first of the 
three patients described was a 45-year-old man who in January, 
1949, was referred by his physician for consideration of lobec- 
tomy for “bronchiectasis with superimposed, intractable pneu- 
monitis.” Further questioning revealed that he had habitually 
used oily nose drops for the relief of symptoms related to chronic 
sinusitis during the 10-year period from 1933 to 1943. Unfortu- 
nately, this information did not prompt examination of the 
sputum for oil droplets, but considerable emphasis was placed 
on a diagnosis of lipoid granuloma. Several observers, however, 
felt that coccidioidomycosis or primary or metastatic neoplasms 
should be considered, and exploratory thoracotomy was advised. 
Left thoracotomy was carried out. A firm, nodular mass was 
encountered in the medial aspect of the lower lobe, and the lobe 
was resected. Dissection of the surgical specimen disclosed 
stenosis and occlusion of the anterior basal segmental bronchus 
at a point 3.5 cm. from its origin. Beyond this point the bronchus 
was completely destroyed and entered a yellowish-gray nodule 
that measured 3.5 cm. in diameter. Histological study established 
a diagnosis of lipoid granuloma. The history of the habitual use 
of oily nose drops, together with the demonstration of bilateral 
lobe densities, should have raised the suspicion of oil aspiration, 
and the sputum should have been examined for oil droplets. 

The second patient's history and examination of the sputum 
for oil content resulted in a correct preoperative diagnosis of 
lipeid granuloma. However, the presence of a unilateral lesion 
of unknown duration associated with complete occlusion of a 
major bronchus still suggested the possible existence of a 
bronchogenic carcinoma, which could not be excluded by any 
diagnostic method other than exploratory thoracotomy. This 
procedure confirmed the diagnosis of lipoid granuloma, and 
lobectomy resulted in cure. In the third patient the correct 
diagnosis was not given even remote consideration prior to 
surgery and came as a complete surprise when the report con- 
cerning the frozen section was received. Had an awareness of 
this condition existed, and had the patient been questioned with 
reference to the possible aspiration of oil, at least a clue to the 
présence of lipoid granuloma would have been obtained. Had oil 
droplets then been demonstrated in the sputum, the diagnosis 
might have been accepted since the lesion was known to have 
been present for five years. 

A diagnosis of lipoid granuloma of the lung can be made 
with reasonable assurance in many cases where bilateral lesions 
are present if the physician is aware of the condition, takes a 
careful history with reference to possible aspiration of oily mate- 
rials, and examines sputum specimens for oil content. Circum- 
scribed unilateral lesions may closely mimic bronchogenic car- 
cinoma and will frequently require exploratory thoracotomy for 
confirmation. Frozen section should always be obtained in order 
to avoid needless sacrifice of pulmonary tissue. Resection is 
curative when the disease is localized and unilateral. 


Thymogenic Tumors and Cysts. H. R. Sgrensen, J. B. Jorgensen, 
G. Thomsen and others. Acta chir. scandinav. 110:353-366 (No. 
5) 1956 (In English) [Stockholm, Sweden]. 


Fourteen patients, 10 men and 4 women between the ages of 
20 and 73 years, with thymogenic tumors, and 4 patients, 3 
women and | man between the ages of 19 and 54 years, with 
thymic cysts were operated on at the Rigshospital in Copenhagen, 
Denmark. Only one of the 14 patients with thymogenic tumors 
had symptoms of myasthenia gravis. The tumors observed in the 
remaining 13 patients were classified in two groups, Seven of 
these patients had pedunculated tumors projecting to one side 


of the mediastinum that were microscopically as well as clinically _ 
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relatively benign and did not give rise to definite symptoms. The 
other six patients in this group had tumors projecting to both 
sides of the mediastinum that gave rise to symptoms such as slight 
cyanosis and dyspnea at rest, dulness behind the manubrium of 
the sternum, dulness and decreased breath sounds over the lower 
left chest, and arrhythmic pulse of the perpetual type; these 
tumors proved malignant clinically as well as microscopically. 
Roentgenologic examination proved to be the most impor- 
tant diagnostic procedure. The roentgen appearances indicated 
whether the neoplasm belonged to the more benign or the malig- 
nant group of thymic tumors and afforded guidance with regard 
to the surgical approach. All tumors projecting to only one side 
of the mediastinum could be removed through a standard thora- 
cotomy incision. These patients were followed up for periods up 
to four years; the two patients with the longest follow-up periods 
did not show any radiological signs of recurrence and were 
feeling perfectly well. In five of the six patients with tumors 
projecting to both sides, attempts were made to remove the 
tumors after longitudinal or transverse division of the sternum, 
but this could not be accomplished in any of these patients. Four 
of the six patients died in the hospital and two were still alive 
shortly after discharge. 

In three of the four patients with thymic cysts, roentgenologic 
examination showed the same appearances as in those with solid 
thymic tumors projecting to one side of the mediastinum. Special 
exposures taken in one patient in the lateral horizontal and the 
Trendelenburg positions showed the tumor to be pedunculated 
and mobile. The fourth patient had symptoms similar to those of 
intrathoracic goiter. Two of the cysts had no epithelial lining and 
the other two showed well-marked epithelium. The differential 
diagnosis between tumors and cysts could not be made before 
operation. Since surgical removal is indicated for both condi- 
tions, this question is only of theoretical interest. 


Pancreatitis Following Subtotal Gastrectomy. F. J. Morrin and 
L. Dunkin. Irish J. M. Sc. 6:106-114 (March) 1956 [Dublin, 
Treland]. 


With most of the earlier postoperative complications of sub- 
total gastrectomy eliminated, surgeons are gradually becoming 
more aware of a menace arising from pancreatitis. Its existence 
may be unrecognized. The authors’ interest was aroused by the 
occurrence of this complication in three patients within a com- 
paratively short time. The first patient presented very unusual 
features, while those of the second corresponded to what has been 
described as “acute catastrophic inflammation”; the third died 
of acute peripheral failure within six hours. Unfortunately, in 
the absence of severe abdominal pain, the correct diagnosis was 
not considered in the first two cases. In all three patients a deeply 
penetrating duodenal ulcer was dissected out of the pancreas. 
In the first patient, in whom the intense vascularity of the gland 
and the profuse hematemesis and presence of occult blood in the 
feces were such striking features, there was no evidence to show 
the precise pathology. In the second patient, an occlusion of the 
pancreatic duct was found, and, while no vascular change was 
noted, the fact remains that the gastroduodenal artery and the 
superior pancreaticoduodenal artery were tied. In the third pa- 
tient the operation disclosed an extensive ulcer infiltrating the 
pancreas, which was dissected widely off the gland. After the 
operation the pulse rate remained high, and the amylase content 
of the serum showed a figure of 533 Somogyi units as compared 
with a preoperative level of 178. The patient went into a severe 
and violent shock, with complete cardiovascular failure and 
cyanosis, from which there was no recovery. 

Since the occurrence of these cases the authors have been in 
the habit of estimating the serum amylase level after operation. 
The peculiar absence of marked histological findings in the two 
patients that came to autopsy poses a difficult problem. The term 
“pancreatitis” does not seem quite satisfactory. Joske suggests 
the term “pancreatopathy.” It is reasonable to suggest that the 
occurrence of postoperative pancreatopathy is associated with 
vascular damage, trauma to the gland causing increased produc- 
tion of its enzymes, and occlusion of the duct, which prevents 
their escape into the duodenum. Symptoms such as upper abdomi- 
nal distention and gastric retention assaciated with an elevated 
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pulse rate appear after 24 hours. Pain in the abdomen above the 
umbilicus may occur. At first, peristaltic sounds can be auscul- 
tated but, if the symptoms remain unrelieved, ileus follows. The 
temperature rises to 103 F (39.5 C) or more, and peripheral cir- 
culatory collapse occurs sooner or later. The white blood cell 
level is raised, and mental confusion is succeeded by frank de- 
lirium as the patient becomes oliguric. The serum amylase level 
is increased, and this points to the diagnosis. The essentials of 
treatment are continuous gastric aspiration, with fluid and elec- 
trolyte replacement. The prognosis is grave and depends to some 
extent on the amount of destruction of the gland and whether or 
not the blood and electrolyte balance can be maintained. 


Relaxation of the Dia J. A. Kroll. Nederl. tijdschr. 
geneesk. 100:626-634 (March 3) 1956 (In Dutch) (Haarlem, 
Netherlands]. 


Kroll applies the term relaxation of the diaphragm to a con- 
dition in which the dome, usually on the left, is permanently 
elevated, whereas the remainder of the organ is intact or atro- 
phied. This condition is sometimes referred to as eventration, 
but the author prefers the term relaxation. He presents the his- 
tories of four patients with relaxation of the diaphragm, in two 
of whom the relaxation was on the right side. Three of the 
patients were operated on with favorable results. It was found 
that in two of the patients the ligamentum teres hepatis and the 
ligamentum falciforme hepatis were absent. 


Certain factors indicate a congenital origin of relaxation of 
the diaphragm. Many patients with diaphragmatic relaxation 
have no symptoms or only slight symptoms. If there are symp- 
toms they may involve the respiratory tract, the circulation, the 
digestive tract, or the general condition. There are no pathog- 
nomonic roentgenologic signs, and the condition has been mis- 
taken for pleurisy. Various surgical methods have been employed 
for the treatment of diaphragmatic relaxation: (1) excision of a 
part of the diaphragm and suturing; (2) incision and overlapping; 
(3) pleating without excision; (4) the use of prostheses, such as 
nylon net or tantalum gauze; (5) suturing the diaphragm to the 
costal arch and to the renal fascia in such a way that a downward 
pull is exerted. 


Fat Embolism: Discussion on Case Histories and Pathogenesis. 
S. R. Johnson, A. Rieger and A. Svanborg. Acta chir. scandinav. 
110:389-393 (No. 5) 1956 (In English) [Stockholm, Sweden]. 


Nine male patients between the ages of 11 and 85 years, eight 
of whom had fractured long bones and one a bullet wound in the 
foot, and one 84-year-old woman with fractures of the tibia, ribs, 
and pelvis, were admitted to the Karolinska Hospital in Stock- 
holm. In seven patients the injuries were caused by traffic acci- 
dents. All patients died in the hospital. Autopsy findings suggested 
that fat embolism was a decisive factor. The first symptoms of 
fat embolism appeared within an average of 36 hours after the 
injury. The interval between the initial symptoms and death was 
on the average 32 hours. The initial symptoms of six patients 
were mainly cerebral; subsequently pulmonary symptoms ap- 
peared, and in three patients hyperpyrexia was also present. 

The findings in these patients as well as observations by other 
workers did not support the usual concept of fat embolism, 
according to which the fat particles in the blood stream after in- 
jury are derived from marrow fat and pass into the blood stream 
by torn veins. The interval between injury and initial symptoms 
of fat embolism argues against this theory, since within 36 hours 
the fracture hematoma will have coagulated and the torn vessels 
will be thrombosed. In two of the patients, one with a foot injury 
and the other with an intertrochanteric fracture of the femur, the 
fatty marrow could hardly have been injured. Fat embolism also 
has been found associated with illnesses other than trauma. 
Experiments made by other workers in rabbits proved that fat 
embolism also occurs in trauma of the soft tissues. The authors 
believe that so-called fat embolism is the expression of a dis- 
turbance in the emulsification of the serum lipids in the capillary 
system of parenchymatous organs, i. e., a feature in a symptom 
complex in which shock and/or tissue injury are included. 
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Total Gastrectomy: An Evaluation. E. S. Brintnall, K. Daum, 
R. C. Hickey and others. J. Internat. Coll. Surgeons 25:409-420 
(April) 1956 [Chicago]. 


Fifty-eight patients underwent total gastric resection at the 
University Hospitals and the Veterans Administration Hospital 
in lowa City. The procedure was carried out for carcinoma in 
50 patients, lymphoma in 3, bleeding varices in one, repeatedly 
recurrent marginal peptic ulcer in one, and benign gastric ulcer 


in 3. Total gastrectomy was extended to include extirpation of 


adjacent solid or hollow viscera in 27 patients, exclusive of omen- 
tum and spleen, removal of these latter structures being a routine 
procedure in patients with gastric cancer. Nine patients died in 
the hospital after the operation, an operative mortality rate of 
16%; it is sufficiently low to justify the procedure but sufficiently 
high to militate against its routine use for all gastric cancer. The 
Roux en Y esophagojejunal anastomosis was the most favorable 
type of reconstruction of the alimentary tract in the authors’ 
experience and was performed in 24 patients. Other methods of 
reconstruction included simple anastomosis of a jejunal loop to 
the esophagus in 14 patients, the Roscoe Graham procedure in 
17, and direct esophagoduodenal anastomosis in 3. 


The chief postoperative problem concerned food intake. Bal- J 
ance studies of protein, fat, calcium, phosphorus, iron, thiamine, 


and niacin were made in 18 unselected patients who had under- 
gone total gastrectomy with esophagojejunal reconstructions of 
the alimentary tract. Those studies revealed satisfactory utiliza- 
tion; only iron was required in larger than normal amounts to 
obtain a positive balance. No fundamental difference existed in 
the utilization of ingested food either between patients with the 
anatomically varied reconstructions or between patients with 
benign lesions or clinically controlled cancer. The type of recon- 
struction and the primary disease affected food intake but not 
digestion per se. Macrocytic anemia developed in two patients 
who were otherwise well seven years after operation. Of the 58 
patients operated on, 18 were living at the time of writing of the 
report. 


Complex Treatment of Diffuse Perforative Peritonitis in Child- 
hood. W. C. Hecker and H. Berg. Ciisean 27:99-103 (March) 
1956 (In German) [Berlin, Germany]. 


Sixty-two children with appendicitis in whom a generalized 
severe suppurative inflammation of the visceral and parietal peri- 
toneum had developed after free perforation of the appendix and 
who presented the clinical aspect of “board-like abdominal wall” 
were treated at the surgical department of the Altona Children’s 
Hospital in Hamburg, Germany, according to the following five- 


point program: 1. Laparotomy was performed on principle in aft’ 


attempt to remove the source of infection—the ruptured appen- 
dix—and to irrigate the peritoneal cavity with a heated proprie- 
tary solution of 1-methyl-3-hydroxy-6 in alcohol 
(Peritonan) until the irrigating fluid returned clear. The abdominal 
cavity was then dusted with 10 to 20 mg. of the 4-aminobenzene 
sulfathiocarbamide salt of 4-ami thylb sulfonamide 
(Marbadal) and 100 mg. of tetracycline (Achromycin). This was 
followed by primary closure of the wound. 2. After the operation 
the patients were given tetracycline intravenously for 12 hours 
and then intramuscularly every eight hours until normal inges- 
tion of food became possible, usually after two to three days. 
In none of the children did superinfection of the intestine with 
resistant micrococci (staphylococci) occur. 3. Replacement of loss 
of fluid was required for maintaining the electrolyte and protein 
levels in the blood within the physiological limits and for combat- 
ing shock and collapse. Emphasis is placed on the replacement 
of the lost plasma, while treatment with adrenergic drugs has 
become obsolete. 4. To overcome the trauma caused by the infec- 
tion and by the surgical intervention, nine children were given 
corticotropin (ACTH). The first injection was given immediately 
after the operation to those patients who were considered to be 
in greatest danger because of the severity of the peritonitis. 
Administration of the hormone was discontinued when the gen- 
eral condition was improved and the paralysis of the intestine 
had subsided. Although improvement was brought about easily 
with corticotropin, this method has the disadvantage of frequent 
late complications; Douglas’ abscess occurred in one patient, a 
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subphrenic infiltrate in another, suppurative thrombophlebitis 
after continuous drip infusion in one, and secondary wound 
healing in four. Despite these disturbances the authors are con- 
vinced that, to overcome the “stress,” corticotropin has a definite 
place in the therapy of diffuse peritonitis. 5. Artificial hiberna- 
tion was employed in two children to render these severely ill 
patients operable, to make them insensitive to further damage by 
the peritonitis and against the toxins of the bacteria, and to con- 
trol the infection by the increased defense powers. The authors 
believe that artificial hibernation was of considerable aid in these 
patients during the period of danger. Not one of the 62 children 
treated according to this program died. 


Symptomatology and Treatment of Acute Postoperative Entero- 
colitis. F. Helmer. Chirurg 27:109-112 (March) 1956 (In Ger- 
man) (Berlin, Germany]. 


Postoperative enterocolitis occurred in 23 male and 11 female 
patients between the ages of 8 and 79 years who were operated 
on at the second surgical clinic of the University of Vienna, 
Austria, between 1949 and 1954. Twenty-six patients had sur- 
gery for gastrointestinal disease, five for diseases of the lung and 
the heart, two for diseases of the female sex organs, and one for 
a skull fracture. Two characteristic forms of postoperative entero- 
colitis were observed. Twenty-seven patients showed the type 
starting with a rise in temperature, vague abdominal complaints, 
meteorism, and paralysis, suggesting a peritonitis or ileus. Rise 
in temperature up to 39 C (102.2 F) occurred occasionally 24 
hours before the onset of massive diarrhea with watery, mal- 
odorous, and occasionally bloody stools. The onset of diarrhea 
occurred on the first postoperative day in five, on the second in 
seven, on the third in five, between the fourth and seventh day 
in nine, and on the 12th postoperative day in one patient. The 
patients’ tongues were dry and coated. Circulatory failure was 
either abrupt or developed gradually, leading to death if adequate 
treatment was not given. Eighteen of the 27 patients died between 
the first and eighth postoperative days and 9 survived. Seven 
patients presented a type of the disease the first symptom of 
which was a ‘severe uncontrollable collapse that was occasionally 
associated with intestinal paralysis, but diarrhea did not develop 
since death occurred within 24 hours in six of the seven patients, 
and only one survived for three days. Collapse was associated 
with rise in temperature. Postoperative enterocolitis should be 
considered in patients with unexplained postoperative collapse. 
A correct antemortem diagnosis was not made in any of these 
seven patients. 

Treatment was intended to combat (1) allergization by anti- 
biotics, blood transfusion, or infusions; (2) a tissue condition 
caused by an increased liberation of histamine; and (3) shock 
resulting from a major surgical intervention and the reduced 
general condition. Autopsy of untreated patients has revealed 
severe lipoid deficiency of the adrenals, and this finding suggests 
that administration of desoxycorticosterone is indispensable in 
combating postoperative enterocolitis. Antazoline (Antistine) 
hydrochloride prevents contraction of the intestinal muscles and 
reduces capillary permeability. To combat shock and to improve 
the circulation, an infusion of fibrin hydrolysate (Aminosol), 2 
ampuis of antazoline, 50 mg. of water-soluble desoxycorticos- 
terone (Percorten), and 5 mg. of arterenol (norepinephrine) was 
given immediately after the onset of the symptoms. Up to 8 
ampuls of antazoline and up to 150 mg. of desoxycorticosterone 
were given daily, and the dose of arterenol used depended on the 
condition of the circulation and the blood pressure. With this 
therapy the lives of 9 of the 34 patients with postoperative entero- 
colitis were saved. The common therapy for postoperative intes- 
tinal disturbance, consisting of diet, sulfonamides, and erythro- 
mycin, was ineffective and had to be replaced by the treatment 
described above. 


_ Cross-Turned Autogenous Arterial Grafts: Two Years’ Observa- 
tions. A. Muren, O. Dahlback, P. Sandblom and others. Acta 
chir. scandinav. 110:403-408 (No. 5) 1956 (In English) [Stock- 
holm, Sweden]. 


A new method of creating wide autogenous arterial grafts 
- from narrow vessels in dogs is described. It consists of splitting 
lengthwise a fresh autogenous segment of the left iliac artery, 
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stitching the short sides of this rectangular panel together with 
continuous sutures to form a cylindrical ring with the same 
diameter as the aorta, and sewing the thus preformed arterial 
ring in the aorta to bridge a gap that had been produced by 
cutting the aorta between Pott’s clamps. In a previous paper by 
the authors, an abstract of which appeared in THE JoURNAL (154: 
1462 [April 24] 1954), good functional and anatomic results had 
been reported in dogs that had survived grafting for periods up 
to 12 months. In the present paper results are reported that have 
been obtained with this method of grafting in four dogs killed 
24 to 26 months after the grafting. From the day of the operation 
and onwards the dogs remained in good health with normal 
motor function and appetite. Pulsation in the right femoral 
artery was normal during the entire follow-up period. Pulsation 
was absent in the left femoral artery during the first weeks after 
the operation, but it reappeared in the course of the following 
months and subsequently increased in strength. At the end of 
the two-year period pulsation was normal on both sides. All dogs 
gained weight during the follow-up period. 

Microscopic examination of graft specimens removed from 
the animals after two years’ survival revealed that, except for one 
graft that showed constriction of the lumen and an uneven sur- 
face of the intima (probably because of an early thrombosis), 
the grafts had healed nicely, with form, tensile strength, and 
elasticity well preserved and with the original collagenous layers, 
elastica interna, and muscle cells intact. The transplants did not, 
however, show any reorientation of the muscle fibers as an 
adaptation to the changed conditions of tension. The only part 
of the graft that seemed to have been replaced by new tissue was 
the intima, which was replaced by a rather thick, fibrous layer 
covered by a thin endothelial lining. Thus, the results obtained 
with this technique of autogenous arterial grafting in the dogs 
after two years’ survival were in accordance with the previously 
reported results obtained after survival times up to one year, in 
that the grafts showed excellent function with a good preserva- 
tion of fibrous and muscular layers without degenerative changes. 


NEUROLOGY & PSYCHIATRY 


Subarachnoid Hemorrhage: Prognostic Factors. R. H. Dunsmore 
and J. L. Polcyn. J. Neurosurg. 13:165-169 (March) 1956 [Spring- 
field, Ill.}. 


During the past 10 years 151 patients with spontaneous sub- 
arachnoid hemorrhage have been admitted io the Hartford Hos- 
pital. There were 70 cases of verified aneurysms and 81 cases in 
which no aneurysm was demonstrated. These figures seem some- 
what disproportionate to other series and may be ascribed to 
technical difficulties with angiographic techniques in the early 
cases as well as to the fact that the group included a number of 
aged patients in whom angiography was deemed ill-advised. 
Recent figures would indicate a somewhat higher percentage of 
subarachnoid hemorrhages with demonstrable aneurysms. Little 
has been reported about the fate of patients with subarachnoid 
hemorrhage in whom no definite evidence of an aneurysm was 
found. A follow-up study was made of the 81 such patients in 
this series to learn whether they had survived an appreciable 
time and, if not, whether they had died as a result of subarachnoid 
hemorrhage. It was possible to obtain information either by 
direct contact with the patient or more rarely by inquiry of the 
family physician in all but 10 of the 81 cases. There were 52 
patients still alive from 1 to 10 years after the hemorrhage, and: 
in general they were doing well. There were 19 deaths. The 
over-all mortality was 27%. The statistics indicate that, in cases 
in which no aneurysm could be demonstrated, the prognosis was 
good. If survival exceeded one year, it was excellent, with almost 
100% recovery. There are some aneurysms that are not identi- 
fiable by standard angiography. 


Hemispherectomy in Infantile Hemiplegia. R. A. Tenuto, C. de 
Lucia and J. Longman. Arg. neuro-psiquiat. 14:37-46 (March) 
1956 (In Portuguese) [Sao Paulo, Brazil]. 


Infantile hemiplegia is due in the majority of cases to obstetric 


- trauma or infectious diseases of childhood. A case is reported. 


The 18-year-old patient had a febrile disease of more than one 
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month’s duration when he was 4 years old. Complications of the 
disease were left hemiplegia, epilepsy, mental deficiency, and dis- 
orders of behavior. Epilepsy did not respond to anticonvulsive 
treatment. The electroencephalogram and the pneumoencephalo- 
gram showed severe changes of the right hemisphere with dif- 
fusion to the left hemisphere. A right cerebral hemispherectomy 
was performed with excision of the two anterior thirds of the 
caudate nucleus and of all the amygdaloid nucleus. Meningitis 
and osteomyelitis complicated the operation. The complications 
were controlled by administration of antibiotics and surgical 
‘removal of sequestra. Convulsions no longer appeared, the social 
behavior of the patient greatly improved, and spasticity of the 
left leg diminished. His intellectual capacity was very poor before 
the operation and remained very poor after it. The sensory dis- 
orders did not change. Visual fields showed left homonymous 
hemianopsia. The results obtained in the subject of this report 
constitute a confirmation of the value of hemispherectomy in 
infantile hemiplegia. 


Neonatal Meningitis: Investigations on Sources and Routes of 
Infection. A. Dupont and E. Thamdrup. Dan. med. bull. 3:6-14 
(Feb.) 1956 (In English) (Copenhagen, Denmark]. 


The authors report on nine cases of neonatal meningitis caused 
by gram-negative rods, in one case with mixed infection with 
the coli-aerogenes group and nonhemolytic streptococci. The 
atypical clinical picture is thought to explain why so many cases 
are not diagnosed till after death. A rise in temperature, neck 
rigidity, and a tense fontanel occur in the minority of cases. 
Lumbar or fontanellar puncture should be performed in newborn 
infants, especially premature infants, showing signs of cerebral 
irritation or unsatisfactory gain in weight. Early diagnosis is 
important, as the prognosis, since the introduction of sulfon- 
amides and antibiotics, is no longer hopeless. Five of the patients 
died within 36 hours after start of treatment. Four patients were 
cured; hydrocephalus developed in two, while two others, ob- 
served for six and a half years and six months, respectively, 
recovered completely. The most effective treatment is with a 
combination of sulfonamides, streptomycin, and chlorampheni- 
col. If the cerebrospinal fluid is not sterile after a few days, 
administration of sodium penicillin is recommended. Bacterio- 
logical examination suggested in two of six cases that the infec- 
tion originated from the mother. Otitis media due to the coli- 
aerogenes group was demonstrated in one instance. Sepsis was 
present in all cases. The portal of entry may have been the nose 
and fauces or the umbilicus; infection direct from the intestinal 
tract is a theoretical possibility. The hypothesis that certain coli 
groups are of special etiological significance was not confirmed. 


Acetazolamide in Treatment of Epilepsy. B. Ansell and E. 
Clarke. Brit. M. J. 1:650-654 (March 24) 1956 [London, Eng- 
land). 


Acetazolamide (Diamox) was given to 26 patients with epi- 
lepsy, 23 of whom had the idiopathic or “centrencephalic” type 
of the disease and three the symptomatic type. Of the 26 patients 
with idiopathic epilepsy, 6 had major epilepsy with grand-mal 
seizures, 5 had classic minimal epilepsy with petit-mal attacks 
_ or “blank spells,” 4 had minor attacks, and 8 had mixed idiopathic 
epilepsy. Patients with major idiopathic epilepsy were given the 
drug in doses ranging from 3 to 14 mg. per kilogram of body 
weight for a minimum period of three months. Patients with 
minimal idiopathic epilepsy received 4 to 12 mg. per kilogram 
of body weight for periods varying from 5 to 15 months. Patients 
with minor idiopathic epilepsy were given 4 to 12 mg. of the 
drug for 3 to 12 months, and those with mixed idiopathic epilepsy 
received doses up to 10 mg. per kilogram of body weight for 
periods up to 20 months. Results of treatment with acetazolamide 
alone were excellent in three of the six patients with major idio- 
pathic epilepsy and in three of the five patients with minimal 
idiopathic epilepsy. The drug proved of value when used as an 
_ adjuvant in the treatment of patients with mixed idiopathic 
"epilepsy. Repeated increase of the dose was often necessary, 
but as the drug is relatively nontoxic it can be used in doses up 
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to 20 mg. per kilogram of body weight. The patients with symp- 
tomatic epilepsy to whom the drug was given either alone or 
as an adjuvant first showed a good response, but deterioration 
then occurred and an increased dose had a favorable influence 
on only one of the three patients. 

The mode of action of the drug is unknown. The production 
of a systemic acidosis does not play a major role, since some 
patients with only slight changes in their bicarbonate levels had 
an excellent result while in others with a profound acidosis the 
drug was ineffective. Satisfactory results obtained with the drug 
do not seem to depend on its diuretic effect except in epileptic 
women who were given the drug at the time of their menstrual 
period. It seems possible that the beneficial effect of acetazol- 
amide may in part be caused by its direct action on the carbonic 
anhydrase in the brain. 


_ Use of Reserpine in Disturbed Psychotic Patients. J. A. Barsa 
’ and N. S. Kline. Am. J. Psychiat. 112:684-691 (March) 1956 
[Baltimore]. 


In the studies reported, 1-mg. tablets of reserpine and 2-cc. 
ampuls of solution for parenteral administration containing 2.5 
mg. of reserpine per cubic centimeter were used. The studies 
were made between April and October, 1954, in a hospital hous- 
ing 740 chronically disturbed psychotic female patients. One 
hundred fifty of the most disturbed were selected, chiefly for 
their excited, hyperactive, combative, or destructive behavior. 
Included also were several patients in profound stupor who 
presented severe feeding and management problems. Of the 150 
patients, 131 had received insulin coma and/or electroconvul- 
sive therapy without lasting benefit; 55 were currently receiv- 
ing electroconvulsive treatments once or twice a week and had 
already received from 40 to several hundred individual shock 
treatments: 11 had undergone some form of psychosurgery. The 
patients ranged in age from 15 to 64. One hundred twenty-six 
were schizophrenic; of the remaining 24, 3 had manic-depressive 
reactions of mixed type; 4 had epileptic states; 7 had involutional 
psychotic reactions; and the remaining had various other forms 
of psychosis, 

The following dosage schedule was gradually developed: When 
treatment was started, the patient received 5 mg. of reserpine in- 
tramuscularly and 3 mg. orally each morning for 10 days. If by 
this time the patient was showing a beneficial response (not merely 
sedation), the oral administration was continued but the intra- 
muscular dose was given every other day for 3 doses. Then, if 
improvement persisted, the intramuscular dose was given every 
fourth day for 2 doses but the daily oral therapy was continued. 
Finally, if the patient’s mental state remained favorable, the 
daily oral therapy with 3 mg. was continued but the intramuscular 
dose was omitted. An oral dose of 3 mg. was the optimal mainte- 
nance dose. If, after the first 10 days of daily administration of 
3 mg. orally and 5 mg. intramuscularly, the patient did not show 
a beneficial response, this treatment was continued for 6 more 
days. If there was still no improvement, the oral dose was main- 
tained, but the intramuscular dose was increased to 10 mg. and 
5 mg. on alternate days. This regimen was carried on for 8 days. 
If there was still no improvement, the daily oral administration 
of 3 mg. was continued but the intramuscular dose was raised 
to 10 mg. daily for 5 doses. If at the end of this time no improve- 
ment was evident the intramuscular dose was reduced to 5 mg. 
daily for 3 doses and then eliminated completely; the daily oral 
administration of 3 mg. was continued. If the patient showed no 
improvement at any time during the first six weeks, it was useless 
to continue therapy. 


Twenty-one per cent of the group of 150 improved sufficiently 
to leave the hospital. Eighty-four per cent showed some degree 
of improvement, and 70% obtained better results with treatment 


_ with reserpine than with electroshock therapy. The effects of 


reserpine treatment were least favorable in those who had been 
in the mental hospital for long periods, although 4 (5.6%) of 
those who had been continuously hospitalized for more than five 
years improved sufficiently to go home, and 80% showed some 
improvement. Toxic effects (including Parkinsonism and convul- 
sions) were observed in some cases, but they were not permanent} 
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all disappeared when the dosage of reserpine was reduced. Thirty- 
one patients who had shown marked or moderate improvement 
during treatment with reserpine were given placebo tablets. Nine 
of these showed evidence of relapse from one to seven weeks 
after withdrawal of reserpine, but the remaining 22 did not have 
relapses over an observation period of three months. 


‘Question of Silent Immunization Against Poliomyelitis During 
Childhood: Serologic Studies of Children in Hamburg. H. Len- 
nartz and F. Miiller. Deutsche med. Wchnschr. 81:379-381 
(March 16) 1956 (In German) [Stuttgart, Germany]. 


Current interest in protective vaccination against poliomyelitis 
by inactivated virus induced the authors to investigate the extent 
of silent immunization among children in Hamburg. They re- 
sorted to antibody determinations with the aid of the virus 
neutralization test in 172 children between the ages of 3 months 
and 15 years. The children, who came mostly from middle-class 
homes, were recovering from noninfectious diseases and were 
free from fever at the time the serum specimens were obtained. 
The serums were examined for neutralizing antibodies against 
the three types of poliomyelitis virus. 

It was found that in the age group between 10 and 15 years 
about 80% of children have antibodies against at least one, and 
frequently (in 45 of 89 cases) against all three virus types. It 
is believed that these children are largely immune to paralytic 
poliomyelitis. It is possible that the number of immune children 
is even greater, since several investigators have recently estab- 
lished that a negative reaction in the neutralization test does not 
necessarily prove a lack of immunity. The authors feel that, in 
view of this latent or silent development of immunity against 
the virus of poliomyelitis, protective vaccination of school chil- 
dren against poliomyelitis should be undertaken only if the 
neutralization test gives a negative result. It is true that the anti- 
body titer of a child with silently acquired immunity can be 
increased by vaccination with poliomyelitis virus (booster effect), 
but natural reinfection would do the same. 

A few infants have neutralizing antibodies against polio- 
myelitis, presumably acquired diaplacentally, but these antibodies 
usually disappear during the first year of life. With increasing 
age, latent immunization sets in, and it appears to be strongest 
between the second and fourth year of life. The authors are of 
the opinion that vaccination against poliomyelitis should be 
carried out in late infancy or early childhood. Natural infection 
during early childhood would then have a booster effect. How- 
ever, it would be necessary to ascertain whether the vaccine to 
be used would be capable of exerting an antigenic effect in 
infants. Before general vaccination against poliomyelitis is be- 
gun, information about the percentage-age curve of latent (silent) 
immunization should be obtained with the aid of the neutraliza- 
tion test in other regions of Germany, particularly in rural 
regions, because in such regions the silent immunization may 
be somewhat different from that in large cities such as Hamburg. 


Nervous Forms of Infectious Mononucleosis. P. Rentchnick. 
Presse méd. 64:473-478 (March 14) 1956 (In French) |Paris, 
France]. 


Although the virus of infectious mononucleosis selectively 
involves the lymphatic system, it is also capable of causing 
damage to the viscera, usually to the liver, spleen, and heart 
together, but sometimes to one organ alone, as in the case of 
jaundice due to infectious mononucleosis. It is not rare for the 
nervous system to be involved, with consequent headache and 
meningeal, encephalitic, or polyneuritic symptoms. Diagnosis 
of the cause of these symptoms is difficult, especially in the 
absence of adenopathy. 

The meningeal, encephalitic, peripheral, and ocular forms of 
nervous-system involvement are described, and illustrative cases 
are presented. In the meningeal forms, cytological changes may 
be present in the spinal fluid in the absence of a meningeal 
syndrome; conversely, the clinical syndrome may exist in the 
presence of a normal spinal fluid. The Paul-Bunnel reaction is 
only weakly positive in the spinal fluid. In the encephalitic forms, 
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there may be ne meningeal reaction or there may be meningo- 
encephalitis or ing yelitis. The peripheral forms 
include nervous paralysis of one or several cranial nerves and 
a syndrome resembling that of Guillain-Barré. In the ocular 
forms, there may be optic neuritis, retinopapillary edema, or 
iridocyclitis. 

Electroencephalography is not often carried out in patients 
with infectious mononucleosis, but the author studied three of 
his patients with nervous-system involvement in this fashion. 
The method. is useful in diagnosis in that it reveals latent 
encephalitis. It also provides some information on the prognosis; 
the encephalitis caused by the virus of infectious mononucleosis 
is benign and transient. 


GYNECOLOGY & OBSTETRICS 


Congenital Heart Disease Associated with Pregnancy: A Study 
of 53 Cases. J. Espino-Vela and D. Castro-Abreu. Am. Heart J. 
$1:542-561 (April) 1956 [St. Louis]. 


Of 53 women with congenital heart disease who had been 
pregnant one or several times, 28 had patent ductus arteriosus, 
13 atrial septal defects, 6 coarctation of the aorta, 2 ventricular 
septal defects, one tetralogy of Fallot, one dextrocardia with 
situs inversus, one pulmonary stenosis, and one aortic stenosis. 
The interaction of the malformation and pregnancy was analyzed 
from the hemodynamic aspect. An estimation of the tolerance 
was made in each patient before she became pregnant and post 
partum. In four patients who died, death was attributable to preg- 
nancy in three with patent ductus arteriosus, two of whom had a 
window-type ductus. The fourth patient had an atrial septal de- 
fect. No noteworthy complications were observed among the 
patients with coarctation of the aorta. 

Tolerance to the congenital malformation before pregnancy is 
a useful guide in the prognosis of the pregnant period. In patients 
with patent ductus arteriosus, excessive blood flow through the 
ductus threatens the cardiac reserve when a new arteriovenous 
fistula, the placental, is formed and adds its adverse effects to 
those of the ductus. It is believed that the window-type ductus 
is of greater hemodynamic consequence than the true ductus. 
In patients with atrial septal defects, pregnancy seems to tax 
cardiac reserve when as a result of the presence of the mal- 
formation the right chambers suffer considerable overloading 
with the result that reversal of the arteriovenous shunt takes 
place, with all its unfavorable consequences. Aortic coarctation, 
although benign in this small number of patients, is one of the 
greatest risks in pregnancy. Bacterial endocarditis was observed 
three times in patients with patent ductus arteriosus, and one of 
these patients died as a direct consequence of this complication 
after childbirth. This is a strong argument in favor of operating 
on every patient with patent ductus arteriosus. Pregnancy per se, 
if the condition of the patient is not critical and yet merits an 
operation, is not a normal contraindication for surgery. One of 
the patients with patent ductus arteriosus was operated on during 
the second month of her fourth pregnancy. Postoperative course 
and delivery were uneventful. Cesarean section, except in pa- 
tients with aortic coarctation, has very limited indications and 
should be reserved for gynecologic problems. The malformation 
in the mother seems to have very little, if any, influence on the 
infant. 


Effect of Pregnancy on the Course of Heart Disease: Reevalu- 
ation of 106 Cardiac Patients Three to Five Years After 
Pregnancy. M. M. Miller and J, Metcalfe. Circulation 13:481- 
488 (April) 1956 [New York]. 


The two questions of vital interest to women with heart 
disease who have entered or are planning pregnancy relate to 
their chances, first, of surviving pregnancy and, second, of 
producing a living baby. Previous studies by various investi- 
gators have shown that a woman with well-compensated heart 
disease who is in class 1 or class 2 of the functional classification 
of the American Heart Association has a better than 97% chance 
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of surviving pregnancy and that her chances of producing a 
living infant are about as good as those of a woman without 
heart disease. 

A third question to which an answer might logically be sought 
by such a patient deals with her prognosis for life and health 
once the immediate dangers of pregnancy are past. The present 
study, consisting of a follow-up of 106 patients with cardiac 
disease delivered at the Boston Lying-in Hospital was designed 
to answer this question. The group was selected only insofar as 
it comprised all the patients followed within a specified period 
in a metropolitan obstetric hospital and referred to the hospital’s 
medical clinic because of heart disease. Rheumatic heart disease 
was present in 92 patients, congenital heart disease in 8, hyper- 
tensive cardiovascular disease in one, combined hypertensive and 
rheumatic heart disease in one, and “potential” rheumatic heart 
disease in 4. Classification of the patients according to their 
functional capacity (American Heart Association classification) 
showed 64 in class 1, 19 in class 2, 14 in class 3, and 5 in class 4. 
The remaining four, in whom the diagnosis of heart disease was 
uncertain, had symptoms or signs referable to the heart during 
pregnancy but were found on reexamination to have not heart 
disease but only a predisposing etiological factor, rheumatic 
fever. 

The course of these patients was surprisingly good in regard 
to both survival and well-being. No patient died during preg- 
nancy or the puerperium, and only three have died since. All of 
these three, however, were severely ill with cardiac disease, and 
none underwent the full circulatory burden of pregnancy be- 
cause the pregnancies were interrupted (by spontaneous abortion 
in one case). Pregnancy was interrupted 16 times in all because 
of heart disease and twice for noncardiac reasons; in addition, 
four patients had spontaneous abortions. Only three of the 
patients who continued through pregnancy failed to have a living 
baby. Reevaluation of the patients in regard to their functional 
status after the follow-up period of from thfee' to five years 
showed that 65 (61%) were unchanged; 27 (26%) were improved 
(six because of surgical treatment); and only 14 (including the 
three who died) showed worsening of their heart disease. The 
increased symptoms of heart disease in three of the 14 whose 
functional status was worse may be attributed to the fact that 
they were pregnant again at the time of follow-up; in the other 
eight, the progression was apparently due to the evolution of 
rheumatic heart disease. It seems, therefore, that, while the 
altered circulatory dynamics of pregnancy may temporarily 
decrease functional capacity, no permanent change in degree of 
heart disease can be directly attributed to the pregnancies for 
which the 106 patients in this series were seen in 1950 and 
1951. 


Endometriosis; Experiences of the Authors: Analysis of 25 
Cases with Operation. J. M. Mainetti and J. A. Triaca. Semana 
méd. 63:182-186 (Feb. 9) 1956 (In Spanish) [Buenos Aires, 
Argentina]. 


Out of a total number of 183 gynecologic operations per- 
formed in the gynecologic department of a hospital in Buenos 
Aires in a period of three years, 25 were performed on patients 
with endometriosis. The ages of the patients varied from 17 to 68 
years. Most of the patients were between the ages of 30 and 
40. Pain and hemorrhage were the predominant symptoms, 
Pain was premenstrual, with aggravation during and amelioration 
after menstruation in most of the cases, and intramenstrual in 
rare cases. A diagnosis of endometriosis was made in only three 
patients. In the remaining 22 the operation was performed for 
several gynecologic conditions. The diagnosis of endometriosis 
was established during the operation and confirmed by study of 
the removed specimen. Endometriosis was observed both in the 
tubes and in the ovary in eight cases; in the myometrium in six 
cases; in the tube only in five cases; in the ovary only in two cases; 
and in two sites, i. e., intraperitoneal and extraperitoneal or intra- 
peritoneal in two structures, in one case each. In relating the type 
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of pain observed prior to the operation to the location of endo- 
meiriosis found during the operation, it was observed that tubal 
endometriosis causes pain of a colic type and ovarian endo- 
metriosis causes progressive dysmenorrhea. In the two patients 
on whom the operation was performed for the diagnosis of com- 
plicated extrauterine pregnancy, endometriotic hematosalpynx 
was encountered. 


Ectopic Pregnancy. S. G. Kohl, V. Triccmi and A. M. Siegler. 
New York J. Med. 56:850-855 (March 15) 1956 [New York]. 


An analysis was made of 454 consecutive early ectopic preg- 
nancies treated at the Kings County Hospital during the period 
from Jan. 1, 1942, through Dec. 31, 1951. The diagnoses were 
proved by operation or autopsy and tissue study. The chart of 
each patient was reviewed, and certain data were entered on a 
code sheet. Subsequently the coded data were transferred to 
punch cards and tabulated by machine sorting. Advanced extra- 
uterine pregnancies of over 28 weeks’ gestation and abdominal 
pregnancies were not included. Sixty-nine per cent of the patients 
were Negro and 31% were white. The death rate for white 
patients was 0.7% and for Negro patients 1.5%, a total for the 


entire study of 1.3%. The incidence of ectopic gestation in- 


creased gradually during the 10 years. On the basis of both 
obstetric deliveries and gynecologic admissions, there has been 
approximately a twofold increase in the incidence of eccyesis 
during the period studied. Although the Negro population of 
the clinic increased in the 10-year period, the racial variation 
alone did not account for the observed rise in frequency. The 
authors suggest that the increasing incidence may be due in part 
to the effect of chemotherapeutic and antibiotic agents, which 
may maintain partial tubal patency, whereas with earlier thera- 
peutic methods pelvic inflammation may more frequently have 
resulted in complete tubal occlusion. Tubal dysfunction or peri- 
tubal adhesions may also enhance the possibility of an oviductal 
pregnancy. 

At least one previous pregnancy was recorded for 80% of 
the patients. Of these’ 6.3% had previously experienced an ectopic 
gestation. Further investigation into the past obstetric history of 
the patients revealed that almost 35% of the women had had at 
least one abortion prior to the present ectopic gestation. Of the 
838 pregnancies previously experienced by these patients, 187 
(22.2%) had terminated as abortions. Right-sided ectopic gesta- 
tion predominated (57.4%), and the ampullary portion of the 
tube was most frequently involved (61%). The triad of amenor- 
rhea, vaginal bleeding, and abdominal pain was present in two- 
thirds of the patients. Only 1% of the patients had a temperature 
that was in excess of 101.5 F (38.61 C). The mortality was 
1.3%. The recommended therapy is immediate operation and 
adequate blood replacement. 


A Case of Tuberculous Meningitis Occurring in Pregnancy and 
Treated with Streptomycin and Isoniazid. A. Caviati. Riv. ostet. 
e ginec. 10:876-887 (Dec.) 1955 (In Italian) [Turin, Italy]. 


Tuberculous meningitis is rare in pregnancy. The author 
describes an instance in which the disease developed after the 
third month. Pregnancy has an unfavorable effect on tuberculous 
meningitis. The evolution is rapid, partly because of the nature 
of the disease or its localization but mainly because of the effect 
that pregnancy has on circulatory, mechanical, metabolic, or 
neuroendocrine elements of defense. It is easy to confuse the 
disease with conditions such as hyperemesis gravidarum, eclamp- 
Sia, Or puerperal infection. The author treated the patient with 
sireptomycin and isoniazid. The antibiotics were given by injec- 
tion in order to make possible better local assimilation and to 
reduce the toxicity, particularly of streptomycin. Antibiotics 
make it possible to save both the mother and the fetus. It is 
advisable to continue administration of antibiotics until the labor 
comes spontaneously. Inducing labor prematurely or by arti- 
ficial means can have a bad effect on the outcome for both the 
mother and the fetus. 


i 
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Brachialgia Statica Dysesthetica in Pregnancy. R. C. Benson and 
V. T. Inman. West. J. Surg. 64:115-130 (March) 1956 [Port- 
land, Ore.}. 


Brachialgia statica dysesthetica is characterized by early morn- 
ing attacks of numbness and tingling of the fingers of both hands, 
by temporary, almost complete local anesthesia, and by reduc- 
tion in manual proprioceptive acuity. Five per cent or more of 
all pregnant women are affected after the first trimester by this 
brachialgia. It often recurs in subsequent pregnancies and may 
progress with aggravation after the menopause. Traction on the 
arm raised 45 degrees laterally with concomitant forced deflec- 
tion of the head to the opposite side is the most effective test for 
eliciting brachialgia statica dysesthetica. 

The disorder is caused by an extreme descent of the shoulder, 
aggravated by faulty posture, which results in undue traction 
upon the brachial plexus. Enlargement of the abdomen and 
breasts, lifting and carrying heavy objects, and edema and/or 
muscular debility are precipitating causes. The condition is not 
a vasoneurosis, although indirect pressure causing ischemia of 
the brachial plexus may play an etiological role. The differential 
diagnosis is simplified if the physician considers mechanical, 
neurological, vascular, and psychogenic causes for the dyses- 
thesia. 

The therapy of dysesthesia is entirely symptomatic and not 
altogether successful. Rest, improved posture, and avoidance of 
manual overexertion are recommended, Exaggerated military 
posture, in which the chin and shoulders are drawn sharply 
backward, invariably causes numbness and tingling in the hands 
in individuals prone to dysesthesia. Actually, a reversal of this 
posture is best for such patients. Slings and supports for both 
arms are impractical, despite the fact that elevation of the 
shoulders does bring relief. Halters and strapless brassieres dur- 
ing gestation are logical for the woman with dysesthesia, because 
a brassiere with straps is “hung” from the shoulders, and this 
may increase her discomfort. If the expectant mother wears 
very low heels when walking, a greater lift of heel will shift the 
center of gravity of the body forward. This reduces lumbar 
lordosis and improves the stance to a degree that will in turn 
relax the shoulders and ease the brachial plexus stretch. Many 
patients have discovered “trick positions” of the arms that give 
some ease; the one feature in common to these postures is the 
moderate but seldom complete adduction of the arms. If during 
sleep the woman can lie on three pillows arranged in the form 
of the letter “A,” brachialgia statica dysesthetica will be avoided 
or minimized. Lying on her side may also give relief. Medical 
therapy has proved largely ineffective, and surgery is not 

indicated. 


PEDIATRICS 


Treatment of Scarlet Fever with Terramycin in Hospitalized 
Patients. M. Cristofani and F. Giannelli. Minerva pediat. 8:130- 
134 (Feb. 11) 1956 (In Italian) [Turin, Italy]. 


The authors report on 231 cases of scarlet fever. An attempt 
was made to reduce to a minimum the period of contagion and 
to bring about a rapid recovery by treatment with antibiotics. 
The patients were divided into three equal groups. One group was 
treated with Terramycin, the second with penicillin, and the 
third did not receive any antibiotics. Ages of the patients varied 
from 1% to 40 years. Terramycin was found to be far more 
effective than any other drug in the treatment of scarlet fever. 
Temperature drops sooner. Complications usually incurred in 
the second stage of the disease are fewer and less severe. The 
onset and scaling of the rash are not influenced, nor is the 
frequency of residual subfebrile states. 

Penicillin seems to be more effective in preventing rheumatism; 
2.59% of the patients treated with Terramycin, 6.49% of the 
patients not treated with antibiotics, and none of the patients 
treated with penicillin contracted rheumatism. Otitis occurred in 
1.29% of the patients treated with penicillin and in 3.76% of 
those not treated with antibiotics; it did not occur in patients 
treated with Terramycin. Nephritis occurred only in patients 
not treated with antibiotics. 
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Infantile Subdural Hematoma. A. Morello and L. Levy. Minerva 
pediat. 8:140-146 (Feb. 11) 1956 (In Italian) [Turin, Italy]. 


The authors describe the etiology and the pathogenetic mecha- 
nism of subdural hematoma in children. The condition occurs 
frequently in the first six months of life. Trauma of the cranium, 
which often occurs during the delivery, is an important etiological 
factor. The authors list eight major symptoms peculiar to the 
subdural hematoma. Epilepsy is the most frequent, appearing 
in 55% of the cases. Vomiting comes next, occurring in 48% 
of the cases. Hyperreflexia, irritability, fever, and stupor are 
other symptoms, 

Subdural puncture makes possible the removal of pressure 
from the brain and is less dangerous than craniotomy. The au- 
thors emphasize the importance of controlling the electrolytic 
equilibrium in the infant no matter what therapy is used. If the 
disease is far-advanced, treatment is likely to fail. Commenting 
on one of the four cases they present, the authors point out that 
a kind of subdural hematoma often occurs during the course of 
meningitis, but it is different from classic hematoma. They think 
that in such cases the fluid may be absorbed spontaneously, while 
in the classic cases it must be aspirated. 


Tuberculous Meningitis in Children: A Preventable Illness, D. 
Verhoeff and C. Evans. North Carolina M. J. 17:103-107 
(March) 1956 [Winston-Salem, N. C.]. 


Of 15 children between the ages of 5 months and 10 years 
with tuberculous meningitis who were admitted to the North 
Carolina Sanatorium in McCain, N. C., the first symptoms were 
of meningitis in nine, while the remaining six had signs and 
symptoms not necessarily related to meningitis quite some time 
before a correct diagnosis was made. In three of the nine children 
the diagnosis of tuberculous meningitis was followed by the 
discovery of previously unsuspected cases of active tuberculosis 
among their immediate contacts. Active cases of tuberculosis 
were known to be present among the contacts of the other six 
children in the group of nine. “Contact examination” of these 
six children had either been omitted or had been perfunctorily or 
irregularly performed. It is probable that tuberculous meningitis 
could have been prevented in at least 11 of these 15 patients. This 
should have been possible by adequate contact control and 
follow-up in the six of the nine children who were known contacts 
of patients with tuberculosis. The prophylactic use of isoniazid 
may well have prevented the onset of tuberculous meningitis in 
those children in this group who had or came to have a positive 
tuberculin skin test. Early diagnosis and adequate treatment of 
five of the group of six children in whom a correct diagnosis was 
considerably delayed would probably have prevented the onset 
of meningitis. 

No simple primary lesion can be regarded as innocuous. The 
greatest danger of hematogenous dissemination occurs in the 
early years of childhood. Treatment with isoniazid of all positive 
tuberculin reactors aged less than 3 years, irrespective of the 
roentgen findings, would be an excellent prophylactic measure 
against tuberculous meningitis. The more frequent use of a 
tuberculin skin test in doctors’ offices and in hospital practice 
is desirable. With the possibility of tuberculosis and tuberculous 
meningitis in mind, a tuberculin skin test should be performed 
in any undiagnosed illness in childhood. Some cases of tubercu- 
losis will then be discovered, and in those patients who show 
evidence of progressing to tuberculous meningitis, such a com- 
plication may be prevented by timely prophylactic treatment. 
The disease may also be prevented by separating children with 
negative tuberculin skin tests from contact with open cases of 
pulmonary tuberculosis. This is especially necessary during the 
first three years of life. Follow-up examinations and repeated 
tuberculin skin tests are necessary even after segregation. Only 
in this way will conversion of the tuberculin test to positive be 
detected. Prophylactic therapy with isoniazid can then be insti- 
tuted. When the diagnosis of tuberculous meningitis is made, it 
is important that immediate treatment be instituted and given 
in a center with adequate facilities and an experienced staff. 
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DERMATOLOGY 


The Clinical Significance of the L. E. Clot Test. L. A. Brunsting, 
J. M. Stickney, G. L. Pease and W. B. Reed. A. M. A. Arch. 
Dermat. 73:307-312 (April) 1956 [Chicago]. 


One of the most satisfactory laboratory procedures for the 
demonstration of L. E. cells consists of the two-hour clot tech- 
nique on peripheral blood. This so-called L. E. clot test was 
used at the Mayo Clinic as a screening procedure in patients 
in whom the presence of lupus erythematosus was suspected. 
Of 112 patients, 90 women and 22 men, between the ages of 
10 and 69 years, who had a positive reaction of the blood to the 
L. E. clot test, 47 (42%) presented the classic features of systemic 
lupus erythematosus with typical cutaneous lesions, fever, ar- 
thraigia, and sensitivity to sun. In these patients the L. E. clot 
test was of value chiefly in confirming the diagnosis. Symptoms 
were less classic in 39 patients (35%) who did not have cutaneous 
lesions or in whom these lesions were atypical. Puzzling clinical 
syndromes were the rule with fever of undisclosed origin, ar- 
thralgia, pleural effusions, renal insufficiency, adenopathy, and 
neurological signs. In this group the report of a positive result 
of the L. E. test was of great value in establishing the diagnosis. 
Most of the remaining 26 patients (23%) who were in the older 
age group, averaging 454 years at the time of the examination, 
had chronic illnesses simulating rheumatoid arthritis with actual 
impairment of joints. As a rule these patients had a weak positive 
reaction of the blood to the L. E. clot test, and not infrequently 
a positive result was obtained only on repeated testing. In this 
third group, the significance of the finding of L.E. cells was 
uncertain. 


Of the 112 patients who had had a positive reaction of the 
blood to the L. E. clot test some two years or more before, 46 
were dead and 66 living at the time of writing. Fifteen of those 
living had strongly positive reactions of the blood to the test, 
with L. E. cells numbering more than 10%. Of the 66 still alive, 
25 were in good health, 30 were semi-invalids, and 11 were in 
poor condition. In those with classic typical systemic lupus 
erythematosus the L. E. cell count was usually high and the 
percentage of deaths was greater, but prognosis cannot be de- 
termined by the L. E. clot test. Properly interpreted, the L. E. 
clot test is of great aid in the diagnosis of systemic lupus 
erythematosus. It has broadened the concept of the disease, but 
clinical evaluation of each individual patient is important, since 
prognosis must depend on many factors of which the result of 
the L. E. test is only one. 


Laboratory Studies in Systemic Lupus Erythematosus. S. L. Lee. 
A. M.A. Arch. Dermat. 73:313-317 (April) 1956 [Chicago]. 


Laboratory studies of the blood of patients with systemic lupus 
erythematosus carried out at the department of hematology of 
Mount Sinai Hospital in New York revealed a pattern of altered 
blood proteins. Four abnormal proteins with remarkable similar- 
ity of physiochemical behavior were observed. All are gamma 
globulins and all are heat-stable and stable for long periods 
at 4C or -20 C. One is responsible for false-positive serological 
reactions for syphilis, one for positive direct antiglobulin 
(Coombs) tests, one acts as an anticoagulant, and the fourth as 
the L. E. cell factor. The fourth of these abnormal proteins differs 
from the three others in its frequency in systemic lupus 
erythematosus; the L. E. cell factor is, for all practical purposes, 
universally present. It produces changes in the nucleoprotein of 
leukocytes and of other cells of mesenchymal origin in a specific 
way, and the altered nucleoprotein can be recognized in stained 
spreads or sections as “L. E. bodies.” 

Two probable prerequisites for the occurrence of this alteration 
in vivo are injury to susceptible cells and breakdown of blood 
platelets. These two phenomena might be expected to occur 
together in case of trauma or intercurrent infection and inflam- 
mation. In general the plasma concentration of the L. E, cell 
factor varies with the activity of the disease, and exacerbations of 
the disease do follow trauma and intercurrent infections, The 
nature and ultimate significance of the dysproteinemia of systemic 
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lupus erythematosus is unknown, but protein changes are of 
great importance in the pathogenesis of the disease. Lupus 
erythematosus, which was first thought of as a skin disease, then 
as a vascular disease, and then as a collagen disease, may now 
in addition rightfully be considered a disease of protein 
metabolism. 


Cortisone in Coccidioidomycosis. N. E. Levan and H. E. Ein- 
stein. California Med. 84:193-197 (March) 1956 [San Francisco]. 


Cortisone was administered to 19 patients with erythema multi- 
forme and/or nodosum due to primary coccidioidomycosis. The 
patients were observed by the authors or else their records were 
made availabie by other physicians. The patients received corti- 
sone in 25-mg. tablets orally. The total dosages ranged between 
350 mg. and 775 mg. administered in a four-to-six-day period. 
While no uniform schedule was adopted, a typical one was as 
follows: 50 mg. initially, repeated in six hours, and then 25 mg. 
four times a day for two days, three times a day for one day, and 
twice a day for the final two days. It was found that cortisone 
administered orally, in low dosages for brief periods, promptly 
suppressed the allergic manifestations accompanying primary 
pulmonary coccidioidomycosis. There was no interference with 
the coccidioidin skin test reaction or with the usual serologic 
pattern. There was no dissemination of the disease as a sequel 
to the administration of cortisone and/or corticotropin. Inquiries 
from physicians and a survey of the known instances of dissemi- 
nated coccidioidomycosis in Kern County, California, failed to 
reveal any such episode. In none of the cases in which the 
authors gave cortisone in the presence of coccidioidomycosis 
was there any complication or undesirable sequel—specifically, 
no subsequent dissemination of the disease. 

As yet, no antifungal agent has proved of value in the treatment 
of primary coccidioidomycosis. The treatment of primary coccidi- 
oidal infections has three objectives: prevention of dissemination, 
prevention of chronic pulmonary lesions, and relief of “valley 
fever,” which consists of erythema multiforme and/or nodosum 
syndrome and pneumonitis. Gross allergic manifestations accom- 
pany 4% of primary coccidioidal infections in white men and 
10 to 25% in white women. These manifestations may be one 
or more of the following: cutaneous lesions of erythema multi- 
forme and/or nodosum, arthralgia and hydrartirosis, pitting 
edema, fever, and malaise. These may be mild or so severe as 
to require prolonged hospitalization, but treatment aimed at relief 
of these manifestations must in no way compromise attainment 
of the other objectives. Dissemination being a rare occurrence, 
the benign outcome of the cases herein reported in which corti- 
sone was given does not constitute proof of the safety of steroids 
in this disease. The data presented are not to be interpreted as 
a therapeutic recommendation but as a contribution to the in- 
formation available concerning the effects of these drugs in 
infectious diseases, 


Prednisone in the Treatment of Dyshidrosis. O. Braun-Falco. 
Miinchen. med. Wehnschr. 98:308-310 (March 2) 1956 (In 
German) {[Munich, Germany]. 


The synthetic corticosteroid, prednisone, was used in the treat- 
ment of 10 patients with true dyshidrosis, who had successive 
crops of vesicles, and in three patients with chronic dyshidrotic 
eczema. Treatment was continued for seven days. On the first 
day the patients were given one tablet eight times, on the second 
day one tablet six times, on the third day one tablet four times, 
and from the fourth to the seventh day one tablet two or three 
times daily. Although dermatoses with successive crops of vesicles 
are rather difficult to treat, the described treatment proved highly 
effective. The potent antiexudative and anti-inflammatory effect 
of prednisone permits early local after-treatment. Treatment with 
prednisone has also proved effective in cases of contact dermatitis 
and of weeping eczema. If the contraindications to its use are 
carefully observed, ambulatory treatment with prednisone is 
possible. The drug is practically free from undesirable secondary 
effects, although it is from four to five times as potent as hydro- 
cortisone. 
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UROLOGY 


Carcinoma of the Prostate. F. R. Banchieri and G. Gambetta. 
Minerva med. 47:487-493 (Feb. 21) 1956 (In Italian) [Turin, 
Italy}. 


The frequency of occurrence of carcinoma of the prostate is 
second only to that of carcinoma of the stomach or of the lungs. 
Diagnosis is seldom possible when the disease is in the incipient 
stage, for the symptoms manifest themselves only when it is well 
advanced. Carcinoma of the prostate originates in the posterior 
or lateral part of the prostatic gland. In the incipient stage, 
there are disturbances in urination only if the carcinoma is com- 
bined with an adenoma. Effects of the carcinoma are felt by the 
patients when the central zone of the gland is involved. Decrease 
in sexual potency, diminution or disappearance of ejaculation, 
presence of blood in the spermatic fluid, and initial or terminal 
hematuria are symptoms that suggest carcinoma. The condition 
may present itself in the three following forms: small, within 
the internal capsule; spread, outside the capsule but without 
evidences of metastasis outside the pelvis; or disseminated, with 
metastases in distant locations. The best treatment in the in- 
cipient stage is with estrogenic drugs. The authors treated 100 
patients in this manner during an eight-year period. In about 
15% of the cases they had to resort to surgery; death followed 
in about 30% of the cases. They used the retropubic approach. 
An incision was made in the longitudinal capsule. This incision 
makes possible a perfect hemostasis. The pedicle of the tumor 
is cut with scissors. The results are the same as in adenomectomy. 
The carcinoma can be treated medically with progesterone, 
testosterone, and cortisone. Treatment with estrogens is most 
effective. Patients tend to object to this treatment for the reason 
that it causes sexual impotence and gynecomastia. The authors 
point out that, if the carcinoma spreads beyond the prostatic 
capsule, treatment with hormones cannot have any effect. In 
cases where carcinoma is combined with adenoma, surgical re- 
moval is necessary in order to relieve the symptoms due to 
prostatism. 


Papil of the Urethra. A. Ashworth. Brit. J. Urol. 
:3-11 (March) |Edinburgh, Scotland]. 


In examining case notes concerning 1,307 patients with epi- 
thelial tumors of the bladder, it was found that 54 patients had 
papillomas in the urethra. The urethral growths in 13 were 
present at the first cystoscopy, and in the remaining 41 the tumors 
were discovered at subsequent examinations. When a single large 
papilloma arising in the urinary tract appears to give rise to 
subsidiary tumors or daughter papillomas, the view is often 
taken that these secondary papillomas are produced by implanta- 
tion of tumor cells into the surrounding mucosa, although some 
think that they have arisen as separate and distinct foci without 
connection with the original tumor. Although the implantation 
theory seems to have lost favor, there is no more satisfactory 
explanation to account for the frequent finding that bladder 
growths will stop recurring only when a kidney and ureter con- 
taining papillomas have been excised. Implantation may be made 
easier by injury to the mucosa and during repeated cystoscopic 
examinations and other endoscopic procedures. 

The following are among the factors that have come to light 
in a review of the circumstances in which these tumors of the 
urethra have appeared: 1. All patients with urethral papillomas 
also had bladder tumors that accompanied or preceded. the 
tumors in the urethra. 2. Forty-nine of the 54 patients with 
urethral growths had a papilloma of the bladder or a papillary 
type of bladder cancer. These varieties of bladder tumor are 
known to implant most readily into an open wound. 3. In only 
13, or about one-fourth, of the patients with urethral papillomas 
were the tumors found at the first cystoscopy, which seems to 
indicate that treatment seems to predispose to tumor formation 
in the urethra. 4. In most cases there is a centrifugal spread 
along the urethra. 5. All of the patients with anterior urethral 
papillomas had multiple papillomas of the bladder and had a 
large number of endoscopic procedures carried out over a 
comparatively short period of time. Instrumental strictures de- 
veloped in two of the patients. There was ample opportunity 
for seeding to occur in these cases. 
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OPHTHALMOLOGY 


Glial Tumors of the Retina: In Relation to Tuberous Sclerosis. 
J. M. McLean. Am, J, Ophth. 41:428-432 (March) 1956 [Chi- 
cago}. 

A case of astrocytoma of the retina reported by the author 
in 1937 is reviewed, and the histories of two other patients with 
astrocytic retinal tumors encountered since then are presented. 
These three cases raise the question of the relationship of these 
tumors to tuberous sclerosis. This condition, also known as 
“epiloia” or “de Bourneville’s disease,” is a heredofamilial con- 
dition with many manifestations and variations. It has been 
grouped by van der Hoeve as one of the phacomatoses. The 
picture includes multiple astrocytic nodules of the cerebrum, 
resulting in epileptiform seizures and mental retardation; retinal 
tumor masses; tumors of various viscera, especially the heart 
and kidneys; and adenoma sebaceum of the face, often appearing 
at puberty. However, the majority of the cases reported are 
incomplete manifestations of the total complex. 

The three cases appear to be partial forms of the disease. All 
three patients had primary astrocytic retinal tumors, but all were 
differently located, one at the posterior pole, one near the optic 


nerve, and one at the ora serrata. All three patients were white ~ 


females; one was 23 years old and two were less than one year 
old. The histery in the second case, which concerned the child 
who at the time of enucleation was 6 months old, fits the 
criteria for a diagnosis of tuberous sclerosis rather well. In the 
third patient there is enough evidence, including the possibility 
of a cardiac tumor, for presumptive diagnosis. The first patient, 
however, the 23-year-old woman, had no other evidence of 
tuberous sclerosis but the retinal tumor. 

The histological studies of the retinal masses of tuberous 
sclerosis available in the literature indicate that all of them are 
apparently astrocytic. Some investigators have suggested that the 
diagnosis of tuberous sclerosis in forme fruste is to be made on 
the finding cf ocular lesions alone, and that drusen of the nerve 
represent such disease. The interrelationship of tuberous sclero- 
sis and the more common von Recklinghausen’s neurofibroma- 
tosis must also be considered. The frequent association of astro- 
cytic gliomas of the optic nerve with this latter symptom complex 
is known. Van der Hoeve has pointed out that ophthalmo- 
scopically similar retinal tumors may be seen in each. Cutaneous 
neurofibromas and cafe-au-lait spots are sometimes found in 
tuberous sclerosis. Is tuberous sclerosis in incomplete form a 
relatively common disease? Does it overlap von Recklinghausen’s 
syndrome? The author feels that it might be simpler not to try 
to pigeon-hole individual cases into complex categories; however, 
the possibility of hereditary factors should not be overlooked. 


Transient Myopia After Use of Acetazoleamide (Diamox) M. 
Back. A. M. A. Arch. Ophth. 55:546-547 (April) 1956 [Chicago], 


The 39-year-old man whose history is presented had been 
treated for obesity, a year before, with a daily dose of 250 mg, 
of acetazolamide (Diamox) and a salt-free diet. No ill effects had 
resulted as far as his visual acuity and refraction were concerned, 
Two days before his present office visit he had started this treat- 
ment again. Next day he noticed that his vision had become 
blurred with and without the use of his glasses. Fasting blood 
sugar and nonprotein nitrogen (NPN) determinations did not 
reveal any abnormality. The patient was asked to discontinue 
the use of acetazolamide and to force fluids. Two days later his 
complaints of blurring had disappeared, and his visual acuity 
had returned to 20/20 O. U. with his original hyperopic correc- 
tion. The patient was asked to resume the intake of acetazolamide 
and to report again. This time, however, no change of refraction 
occurred, even when the patient was asked to put salt into his 
food. Diabetes mellitus, the commonest cause of such a refrac- 
tive change, could be ruled out. The return to the patient's orig- 
inal refraction after withdrawal of acetazolamide suggests that 
this drug was the cause of his myopia. However, since on two 
other occasions acetazolamide did not produce any myopia in 
the same patient, a sensitivity factor may be involved. Acetazol- 
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amide is a sulfanilamide derivative, and transient myopia afte1 
the use of sulfonamides is common. It does not develop initially 
but appears when the drug is taken on a subsequent occasion. 


INDUSTRIAL MEDICINE 


Acute Silicosis in Mold-Makers: Based on an Anatomopatho- 
logical Observation. P. Galy, A. Minette, L. F. Perrin and 
others. Semaine hép. Paris 32:828-836 (March 10) 1956 (In 
French) [Paris, France]. 


A 29-vear-old mold-maker worked a total of 18 months under 
conditions involving heavy exposure to silica dust. He did not 
have proper protection, nor did he understand exactly how to 
run his machine in the best way. The shop where he worked was 
poorly ventilated. He first sought medical care because of a 
dyspnea of effort. Six months later this had worsened, and he 
left the shop. At this time a roentgenogram showed nodular 
lesions suggestive of tuberculosis, he had a weakly positive 
Mantoux reaction and slight fever, and he had lost some weight. 
Antituberculous therapy was instituted, but his disease continued 
to progress. After a lung biopsy failed to demonstrate the pres- 
ence of any tuberculous lesion, cortisone therapy was tried. This 
was unsuccessful, and the acute silicosis advanced without re- 
mission to the patient's death from asphyxia 19 months after he 
had left his job. It may be noteworthy that the patient’s father 
had died of silicosis. 

When the lungs were studied at autopsy, they showed, in 
addition to the nodular lesions, a diffuse fibrosis of the alveoli 
fitting the description by Gardner. The authors think this fibrosis 
was the substratum of an alveolocapillary block that was re- 
sponsible for the early dyspnea of the patient. There was no 
perifocal emphysema. 

A review of the cases of silicosis in mold-makers from the 
files of the Institute of Labor Medicine of Lyon disclosed the 
severity of the disease in those workers whé did not have 
efficient means of protection. 


Isolated Silicotic Pseudotumoral Picture, Secondary Tuberculosis, 
and Surgical Exeresis. P. Galy, P. Juttin, A. Minette and others. 
Semaine hép. Paris 32:848-851 (March 10) 1956 (In French) 
[Paris, France]. 


A right subclavicular homogeneous opacity was found on rou- 
tine radiography in a 55-year-old man who had worked as an 
enameler in a porcelain factory for 21 years. This was the first 
time his lungs had been examined since an episode of sero- 
fibrinous pleurisy 14 years previously. He seemed to be in excel- 
lent health, save for slight dyspnea on effort, which did not 
interfere with his work. Although the lesion was not radio- 
graphically typical of silicosis, the tomographic findings, occu- 
pational history, and demonstrated absence of tuberculosis 
established the diagnosis. The patient continued working, using 
better protective devices, but 19 months later he complained of 
an increase in his dyspnea. On reexamination he was found to 
be subfebrile, wi-b an accelerated eryihrocyte sedimentation rate 
and some tubercle bacilli in his sputum. The subclavicular opacity 
had not increased in size but had undergone cavitation. Hospi- 
talization and antituberculous therapy disposed of the fever and 
bacilli, but the cavity remained unchanged. Resection of the right 
middle and superior lobes, inclusive of the silicotic mass, was 
followed by a smooth postoperative course and eventual recovery, 
complete except for the presence of dyspnea at rest as well as on 
effort. The right half of the diaphragm was strongly blocked, the 
phrenicocostal sinus was filled, and there was a marked decrease 
in mobility of the right hemithorax. The vital capacity was 2.3 
liters, 


New Viewpoints on Pulmonary Cancer in Asbestos Workers. 
H. Bohlig and G. Jacob. Deutsche med. Wchnschr. 81:231-233 
(Feb. 17) 1956 (In German) [Stuttgart, Germany]. 


The following distinguishing factors have been attributed to 
the lung cancer that has been recognized as an occupational 
disease of asbestos workers: (1) increased incidence, (2) develop- 
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ment at an early age, (3) dependence on duration of exposure 


to asbestos dust, (4) a latent period between onset of exposure 
and the appearance of the cancer, (5) the localization, (6) the 
histological structure, and (7) the multicentral origin. The in- 
cidence of lung cancer among asbestos workers in general is not 
greater than it is in the general population; however, women 
workers in the asbestos industry have lung cancer more often 
than have other women, the incidence corresponding to the 
frequency of bronchial carcinoma in men. In men, there was no 
difference as regards the age of onset of pulmonary carcinoma in 
asbestos workers and bronchial carcinoma in all men. The dura- 
tion of exposure to asbestos dust varies between 19 months and 
42 years. Such a wide span makes it difficult to estimate the 
importance of exposure without regard to the intensity of as- 
bestos dust concentration. The latent period averaged 23 years, 
which is the same as that of other carcinogenic factors. 

The localization of pulmonary carcinoma is different in as- 
bestos workers; whereas the relative involvement of upper and 
lower lobes in ordinary bronchial cancer is in the ratio of 2:1, 
cancer from asbestos is characterized by a greater involvement 
of the lower lobes. With regard to the histological structure, 
reports indicate that the squamous-cell epitheliomas and the 
adenocarcinomas, that is, the more mature forms of carcinoma, 
predominate among asbestos workers, but the authors found 


that these forms show the same or an even greater predominance 


in bronchial carcinoma in general. Malignant growths of the 
pleura seem to occur more frequently in asbestos workers than 
in other persons. The multicentral development of pulmonary 
cancer is not restricted to asbestos workers, but is observed also 
in workers exposed to cobalt and to chromates. Thus, little re- 
mains of the supposedly distinguishing characteristics of the 
pulmonary cancers in asbestos workers. The greater incidence 
and the appearance at an earlier age in women raise interesting 
problems. 

The study of the pathogenesis is still in the stage of hypotheses, 
and the theory of mechanical pathogenesis is given most con- 
sideration at present. Inhaled asbestos needles are supposedly 
deposited in the interstices and cause microtraumas, or they are 
transformed into asbestos bodies by deposits of protein-iron gels. 
These bodies are always found in the pulmonary cancers of 
asbestos workers, but the authors feel that this does not neces- 
sarily prove the mechanical theory. They cite several factors that 
speak against a purely mechanical pathogenesis of asbestos can- 
cer, but they also concede that the development of so-called 


asbestos war.s proves the irritating effect of —e on human 
tissues. 


THERAPEUTICS 


Laboratory and Clinical Studies with Nystatin in Postantibiotic 
Mycotic Infections. G. T. Stewart. Brit. M. J. 1:658-660 (March 
24) 1956 |London, England]. 


One hundred two strains of Candida albicans isolated from 
the mouth, throat, sputum, vagina, skin, ear, stomach washings, 
and intestine of adults and children with stomatitis, thrush, 
wound infection, eczema, external otitis, and generalized monilia- 
sis were tested with nystatin (Mycostatin), an antibiotic substance 
derived from Streptomyces noursei. All strains proved sensitive 
to concentrations equivalent in liquid mediums to 5 to 20 units 
per cubic centimeter. This inhibitory action was maintained in 
the presence of human serum and plasma, though only at higher 
concentrations. In mediums containing 50% serum, twice the 
concentration of nystatin was required. The action of nystatin 
on all the strains of Candida tested was essentially directed at 
suppression of cell division, Nystatin also inhibited the growth 
and cell division of Saccharomyces cerevisiae. In its mode of 
action nystatin is complex but highly specific. Activity is favored 
by a chain of ethylene groups and antagonized by carbon hydrox- 
ide groups. 

Twenty-two patients, 12 adults with postantibiotic moniliasis, 
6 adults and 2 children with stomatitis, and 2 children with 
ringworm, were treated with | to 2 million units of nystatin daily 


for 7 to 10 days. Rapid and complete clearance of the infection — 


, 
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resulted in 16 patients and temporary clearance in 4. Except for 
transient nausea, no toxic effects of the drug were observed. 
Nystatin and antibacterial agents such as penicillin, the tetra- 
cycline derivatives, chloramphenicol, and streptomycin showed 
no mutual interference in vitro, but when given prophylactically 
nystatin was not fully successful in preventing mycotic super- 
infection in patients receiving antibacterial therapy with various 
antibiotics. Resistance to nystatin was not found in strains after 
passage in vitro or on reisolation during and after treatment. 


Problem of Enteritis Caused by Micrococci (Staphylococci) After 
Administration of Antibiotics: Prophylaxis and Therapy, with 
Particular Consideration of Rovamycin (Specia), a New Anti- 
biotic. A. Senn and P. Lundsgaard-Hansen. Helvet. med. acta 
23:1-47 (March) 1956 (In German) [Basel, Switzerland]. 


Since Kramer described the first case of enteritis caused by 
micrococci (staphylococci) after administration of antibiotics, 81 
cases have been reported in the literature and most of the patients 
have died. A review of these cases and observations made by the 
authors in the course of an epidemic of enteritis caused by micro- 
cocci after administration of antibiotics in patients who were 
admitted to the surgical clinic of the University of Bern, Switzer- 
land, in March, 1955, showed that cross infection from the 
hospital reservoir of micrococci is more important as a source of 
infection than endogenous superinfection. 

Micrococcic enterocolitis developed in 20 patients after abdom- 
inal surgery for various diseases such as carcinoma of the cardia, 
stomach, and rectum, gastric ulcer, ulcerative ileitis, and appen- 
dicitis and after preoperative and postoperative treatment with 
streptomycin, penicillin, chlortetracycline (Aureomycin), and 
oxytetracycline (Terramycin). Six of these patients received 2 
tablets of 250 mg. of erythromycin three to four times daily 
(1.5 to 2 gm.), with a total dose of from 6.5 gm. to 14 gm., and 
all six recovered. The remaining 14 patients were given Rova- 
mycin (Spiramycin), a new antibiotic isolated by French workers 
from Streptomyces ambofaciens. Two tablets of 250 mg. of the 
drug were given three times daily (1.5 gm.), with a total dose of 
from 4.5 gm. to 9 gm. All 14 patients recovered. Rovamycin 
proved to be as valuable as erythromycin in the treatment of 
micrococcic enterocolitis. Clinical recovery and rapid disappear- 
ance of micrococci was obtained without the occurrence of un- 
desirable side-effects. : 


Treatment of Acute Sore Throat in General Practice: Thera- 

Trial, with Observations on Symptoms and Bacteriology. 
P. A. L. Chapple, L. M. Franklin, J. D. Paulett and others. Brit. 
M. J. 1:705-708 (March 31) 1956 [London, England]. 


Three hundred eight patients with acute sore throat in general 


practice were treated at random with one of three preparations, - 
namely, potassium, penicillin, sulfamethazine (Sulfadimidine) | 


and a placebo (barium sulfate). Of the 308 patients, 69 were 
between the ages of 2 and 4 years, 120 between the ages of 5 
and 9 years, and 119 were aged 10 years and over. Hemolytic 
streptococci were isolated from throat swabs obtained during the 
acute stage from 11 patients in the youngest age group, 61 in the 
middle age group, and 60 in the highest age group. The reason 
for the low ratio of streptococcic isolations from children aged 
less than 5 years is unknown. Sore throat, shivering, sweating, 
anorexia, and abdominal pain were slightly more frequent in the 
patients in whom streptococci were present, and a running nose 
was slightly commoner in patients in whom streptococci were 
absent. Local signs in the throat were a liitle more frequent in 
those from whom streptococci were isolated, and there were 
rather more red eardrums in those with negative swabs. Thus 
there were only minor differences between the two groups of 
patients. Patients between the ages of 2 and 4 years received 
either 2 gm. of sulfamethazine, 1,200,000 units of penicillin, or 
2 gm. of placebo in four divided doses daily for five days. The 
corresponding doses given to the patients between 5 and 9 years 
of age were 3 gm., 1,800,000 units, or 3 gm., and to those aged 
10 years and over 4 gm., 2,400,000 units, or 4 gm. respectively. 


Whereas 619 of the patients receiving the placebo were still . 


ill on the third day of treatment, the corresponding rates for 
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those given sulfamethazine and penicillin were 38% and 31%. 
The difference between 61% and the other two rates was statis- 
tically significant, but that between 38% and 31% was not. 
However, the difference between penicillin and sulfamethazine 
in patients 10 years of age and over was greater than in those 
aged less than 10 years. Fewer failures of treatment occurred 
in those who received penicillin. The unexpected observation was 
made that both streptococcic and nonstreptococcic throat infec- 
tions showed practically the same response to treatment. No clue 
to the causation of the nonsireptococcic disorders was found, 
apart from their apparent response to both sulfamethazine and 
penicillin. It seems reasonable to conclude from this trial that 
patients with acute sore throat will probably benefit from sulfa- 
methazine or penicillin treatment. Virtually no untoward reac- 
tions to the treatment were observed in this trial, and no insensi- 
tive strains of streptococci were found after treatment. 


Combined Treatment by Radium Emanation and Hypert 
(Subterranean Tunnel Treatment) of Badgastein (Bickstein), O. 
Henn. Miinchen. med. Wchnschr. 98:365-369 (March 16) 1956 
(In German) [Munich, Germany]. 


An old subterranean gold mine in Béckstein, a village at a 
distance of about 3.5 miles (6 km.) from the radium spa of — 
Badgastein in the Austrian Alps, was found to be a natural hot-air 
emanatorium because of the presence of radium emanation, 
an air temperature of up to 41.5 C (106.6 F), and a relative 
humidity of an average of 90%. This emanatorium covers a 
subterranean area of 20,000 cubic meters in which four rest-cure 
stations were established, with air temperatures of 37 to 39 C 
(98.6 to 102.2 F), 40.4 C (104.8 F), 41 C (105.8 F), and 41.5 C 
(106.6 F) respectively. These stations are reached by an electric 
subterranean railway. One treatment session requires two hours, 
one of which is spent on the railway, while the other is spent on a 
rest-bed in one of the four stations. One course of treatment 
consists of 8 to 15 sessions every second day, so that the entire 
course may require three to six weeks. Two hours of rest are 
indispensable after each session. The patient may be treated by 
radium emanation at the two stations with the lower air tempera- 
tures, or he may receive combined treatment by radium emana- 
tion and heat at the two stations with the higher air temperatures. 
A sojourn of three-quarters of an hour at the station with an 
average air temperature of 41 C will cause a rise of the patient’s 
body temperature to from 39 C to 40 C (104 F), but the patient 
is able to move around freely without having a sensation of fever. 

Between 1949 and 1954, 3,062 patients, 637 with primary 
chronic polyarthritis, 90 with secondary chronic polyarthritis, 
147 with rheumatoid arthritis of the spine, 1,535 with degen- 
erative rheumatic diseases, 64 with peripheral vascular disturb- 
ances, 119 with neuralgias, 197 with hypertension, and 273 with 
miscellaneous disorders, were subjected to treatment in the sub- 
terranean emanatorium. Of these, 1,643 patients (53.7%) were 
considerably improved at the end of the treatment, and 1,208 of | 
these maintained their improvement for three to nine months; 
741 (24.2%) were moderately improved at the end of the treat- 
ment course, and 541 of these maintained their improvement for 
three to nine months; 678 (22.1%) were not improved. The 
essence of this treatment, which is new, is the combination of 
radon inhalation with hyperthermy. It exerts an influence on the 
autonomic nervous system, improves the circulatory state, and 
causes removal of waste from the organism and an activation of 
hormone-producing organs, particularly of the pituitary-adrenal 
system. Indications and contraindications for this type of treat- 
ment are apparently the same as those for corticotropin (ACTH) 
and cortisone therapy. 


Experimental Studies on Mechanism of Action of Mud-Baths. 
K. Dirnagl, R. Gotz and P. Miller. Miinchen. med. Wchnschr. 
98:360-362 (March 16) 1956 (In German) |Munich, Germany]. 


Four healihy men between the ages of 21 and 52 years served 
as subjects in a study concerning the effect of mud-baths that 
was carried out at the baineological institute of the University of - 
Munich, Germany. The skin temperatures were measured after 


‘ 
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the application of baths with pure water and of baths of the 
same temperature but with the addition of mud extracts. The skin 
temperatures were higher after the extract baths. This finding 
confirmed similar earlier observations. Axillary temperatures and 
the humidity values of the skin were higher after the extract baths 
than after the pure water baths. The average loss of body weight 
after the mud baths was 368 gm., as compared to 330 gm. after 
the pure water baths. Sphygmographical analysis of the circula- 
tory system after the two types of baths did not show pronounced 
differences, but a relative increase of blood pressure amplitude, 
a diminution of the peripheral resistance, and an increase of 
cardiac output after the mud-baths are likely despite individual 
variations. Definite differences between the effects of the two 
types of baths on the gas metabolism could not be found. 

The results obtained were interpreted as indirect manifestations 
of improved blood circulation in the skin and, consequently, of 
improved heat absorption during the mud-extract baths. Effective 
chemical constituents of the mud extract thus could be deraon- 
strated. Thermic peculiarities concerning the topographic distri- 
bution and the temporal course of the transition of heat from the 
balneary medium to the patient's body are added to the chemical 
effect when natural mud-baths are applied. Mud-extract baths 
are therefore not a full substitute for natural mud-baths. 


Electrostimulation as a Treatment of Pulmonary Tuberculosis. 
E. Grimaldi and V. Di Benedetto. Riforma med. 70:205-209 
(Feb. 25) 1956 (In Italian) [Naples, Italy]. 


The authors used the treatment of galvanic electrostimulation 
on 50 patients with pulmonary tuberculosis. The patients had 
already received treatment with antibiotics. Electrostimulation 
lasted for three minutes at the time and was applied on the part 
of the body corresponding to the infection. No disturbances 
resulted from the electrostimulation. The treatment was repeated 
in the case of lack of reaction after one or two months. Improve- 
ment was noticed in 20% of the cases. It consisted in regression 
of infiltrates and disappearance of cavities with atelectatic 
borders. There was no effect in 50% of the cases. Thirty per cent 
of the patients got worse. The authors believe that the treatment 
should be limited to recent infiltrative, ulcerative, and isolated 
cavitary forms. The lesions in the cases studied were all in the 
advanced stage. The treatment should prove more effective in 
infections in the incipient stage. Patients who have not received 
any therapy should be given a course of antibiotic drugs during 
or after the treatment with galvanic electrostimulation. 


Miltown as a Tranquilizer in the Treatment of Alcohol Addicts. 
J. Thimann and J. W. Gauthier. Quart. J. Stud. Alcohol 17;19-23 
(March) 1956 [New Haven, Conn.|. 


The new drug, Miltown (2-methyl-2-n-propyl-1,3-propanediol 
dicarbamate), has been shown to be an effective tranquilizer in 
anxiety and tension states. It is related to mephenesin, and like 
that drug is an interneuronal blocking agent that relaxes skeletal 
muscle without affecting the peripheral nerve or the myoneural 
junction. Pharmacological studies showed that Miltown had a 
duration of action approximately 10 times that of mephenesin. 
The authors used Miltown in the treatment of 65 hospitalized 
alcoholic patients and 6 drug addicts. Patients were given the 
drug during the subacute stage, usually immediately after initial 
detoxification treatment with chloral hydrate, paraldehyde, or 
insulin. In some cases when the acute stage was not very severe 
Miltown was given immediately upon admission, The aim was 
to relax the patient during this painful period, when tremor, 
apprehension, guilt feelings, irritability, and sleeplessness are at 
their worst. The usual dosage was two tablets (each containing 
400 mg.) three times a day or every 3 or 4 hours as required. 

Five of the 65 alcoholic patients showed excellent improve- 
ment, the response being striking and prompt. They were relieved 
of severe anxiety symptoms, and tremors subsided. They slept, 
ate, and felt well. In 33 additional patients improvement was 
graded as good. Their anxieties were appreciably diminished, 
their mood improved, and gross tremor and internal tremulous- 
ness were controlled to a substantial degree. These patients also 
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slept well and their appetite improved. An additional 11 patients 
showed some improvement. In these the effect of the drug was 
perceptible but mild; in some, certain symptoms improved while 
others remained unaffected. In the remaining 16 patients the 
improvement is recorded as “none.” The number of drug addicts 
treated is too small for purposes of evaluation. It is interesting to 
note, however, that the three who showed good response were 
all addicted to heroin. Of the remaining three, two had a com- 
bination of alcohol and drug addiction (one to opiates and one 
to barbiturates), and the third was addicted to barbiturates. 

In addition to its administration during hospitalization, Mil- 
town has also been given to patients upon discharge or during 
the adjustment period of the semihospitalization plan. It has 
helped alcoholic patients to keep from drinking by relieving their 
tensions after their return to their old environment and by 
strengthening their willingness to return to the therapist for his 
continuing help. Miltown was found to be essentially nontoxic, 
and apparently its continued use did not result in habituation or 
addiction. 


Reaction of Anaphylactic Type After Intracutaneous Test with 
Penicillin. J. Ferreira de Mello and E. Mendes. Rev. Asoc. 
med. brasil. 2:145-148 (Jan.) 1956 (In Portuguese) [Sao Paulo, 
Brazil]. 


A nurse complained of extreme sensitivity to penicillin handled 
as a part of her duties. She was given 14,400,000 I. U. of 
penicillin for treatment of pyelonephritis in 1951 and 1,200,000 
I. U. of penicillin in February, 1954, without adverse reactions. 
After June, 1954, severe reactions developed whenever the 
patient handled penicillin and even if she passed by the door of 
a room in which penicillin aerosol nebulization was being ad- 
ministered to some patient. The reactions consisted of marked 
pruritus and urticaria all over the body, catarrhal symptoms, 
acute cough, dyspnea, edema and giant urticaria patches on the 
face, burning sensation in the mouth and throat, and loss of 
voice. The cutaneous sodium penicillin and procaine patch test 
gave negative results 24 and 48 hours after its application. A 
25,000 U per cubic centimeter solution of sodium penicillin and 
a 200,000 U per cubic centimeter solution of procaine penicillin 
were used in the test. Four days after negative results of the 
patch test, an intradermal injection of the above solutions, in 
the dose of 0.03 cc., was given to the patient. The most severe 
anaphylactic reaction occurred immediately after the injection. 
Besides the symptoms previously described, other symptoms con- 
sisting of loss of vision, nausea, vomiting, and unconsciousness 
appeared. The reaction was controlled by rapid administration ,_ 
of cne ampul each of epinephrine solution 1:1,000 intr r 
larly, Phenergan intravenously, and, shortly after, calcium gluco- 
nate and codeine phosphate intravenously. Specific antibodies 
in the blood could not be found. 


To prevent adverse reactions from penicillin, the authors 
advise readers (1) to restrict administration of the drug to definite 
indications only; (2) to give penicillin by mouth in case of in- 
fections rather than by other routes; (3) to ascertain the occur- 
rence of previous reactions from administration of penicillin; 
(4) to give the injections, when the intramuscular route is 
employed, in the arm (for application of a tourniquet if neces- 
sary); (5) to give an injection of a drop of penicillin 45 minutes 
prior to the intramuscular injection of a complete dose; and 
(6) to carry out the scarification test with penicillin routinely for 
detection of sensitivity. The intradermal test should be per- 
formed only when the results of the scarification test are negative 
and the patient has received 50,000 I. U. of penicillin by mouth, 
which is given 10 minutes prior to the injection. When the intra- 
muscular injection is given in the arm, the anaphylactic reaction 
is controlled by the application of a tourniquet above the point 
of the intramuscular injection and by the administration of one- 
half ampul of a 1:1,000 epinephrine solution intramuscularly 
and a solution containing 100 mg. of Benadryl intravenously. 
Oxygen and aminophylline are given if there are disorders of 
respiration. The administration of an antihistaminic substance 
30 minutes before the injection of penicillin seems to prevent the 
occurrence of adverse reactions to penicillin. 
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Further Clinical and Laboratory Findings Concerning the Treat- 
ment of Rheumatic Diseases with Prednisone with Particular 
Regard to Prolonged Treatment. A. Robecchi, V. Daneo and 
G. Morrezzi. Minerva med. 47:295-305 (Feb. 3) 1956 (In 
Italian) [Turin, Italy]. 


The authors made a study on the effect of prednisone in 
various rheumatic affections. One hundred thirty-seven cases 
were studied and the results were compared with those of 
previous similar studies made by the same authors. The new 
results are in general consistent with the results of the previous 
studies. Prednisone was administered orally and when possible 
for an uninterrupted period of time ranging from one to eight 
months. The effect in cases of rheumatoid arthritis was generally 
good. It is possible to determine an optimum dosage generally 
not above 30 or 40 mg. per day that will give the best results. 
Any reduction in dosage must be slow, with long pauses on 
intermediate quantities. Suspension of the therapy brings the 
patient to the same condition he was in before the therapy, but 
“syndromes of aggravation” such as take place after treatment 
with cortisone have not been observed. When the treatment is 
renewed, the condition of the patients improves once more. The 
authors consider it possible to improve the status of a patient 
affected with rheumatoid arthritis to the extent of making him 
pass from the third into the second class of the Steinbrocker 
classification. 

The effect of prednisone in patients with gout was very good. 
A dosage not above 40 mg. per day reduced all the symptoms 
of the affection in a few days. The same can be said for patients 
with arthrosis. Side-effects did not represent a considerable ob- 
stacle to the therapy. They were carefully observed by the 
authors, since some of the patients they studied needed a pro- 
longed administration of the drug. Some gastric disturbances may 
occur. Particular attention must be paid to this possibility in 
cases where before the treatment with prednisone the patient 
presents gastric disturbances. 

Prednisone is five times more effective than cortisone. When- 
ever cortisone was substituted for prednisone during the treat- 
ment the patients felt the difference and the sedimentation rate 
was increased considerably. The authors advise the combination 
of prednisone with ACTH, particularly for prolonged treatment. 


The Treatment of Delirium Tremens. L. H. Berman. Quart. J. 
Stud. Alcohol 17:28-34 (March) 1956 |New Haven, Conn.]. 


The responses of three groups of patients with delirium 
tremens were compared when treated with sedation, coriico- 
tropin, or Aureomycin. The measuring device was a rating scale 
of improvement on 10 different factors. It was found that the 
group treated with sedation showed the speediest response to 
treatment but that at the end of six days the three groups had 
all reached the same level of improvement. Comparisons were 
made between the three groups on the basis of the improvement 
in rating from the first to the third day. The results of this study 
contradict earlier reports of phenomenal benefits from the use 
of corticotropin in the treatment of delirium tremens. Since the 
results of using the expensive hormone are not superior to those 
obtained with conventional treatment, it would seem advisable 
to continue to treat delirium tremens with sedation, vitamins, 
and other supportive measures. The results of the present study 
also fail to support the theory that Aureomycin may be valuable 
in the treatment of delirium tremens by sterilizing the intestinal 
bacteria so as to reduce toxins inadequately detoxified by an 
alcohol-damaged liver. Since the present results are at variance 
with those of other studies, further investigation with larger 
samples is desirable. 


Intravenous Administration of Procaine (Novocaine) for Treat- 
ment of Pain from Burns, W. Saad Hossne. Rev. Asoc. med. 
brasil. 2:158-160 (Jan.) 1956 (In Portuguese) [Sao Paulo, Brazil]. 


Favorable effects from the intravenous injection of a 1% 
procaine (Novocaine) solution as the only medication for the 
control of pain from burns were obtained in 23 patients. Most 
of the patients were adults. The period of time that passed be- 
tween the occurrence of the burn and administration of the 
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treatment varied between one-half and two and one-half hours. 
The extent of the burn (Barkow’s scheme for evaluation) varied 
between 3 and 90%. An analgesic effect was experienced im- 
mediately after starting the intravenous injection of procaine in 
all cases. It lasted long enough to permit the first curative 
treatment to be given. No other analgesic substance was neces- 
sary; on the contrary, in a case in which pain was not controlled 
by morphine, the intravenous injection of procaine controlled 
the pain. The treatment is nontoxic and seems to be justified as 
a substitute for morphine and its derivatives. 


PATHOLOGY 


Lung Cancer and Tobacco Smoking in Norway. L. Kreyberg. 
Brit. J. Cancer 9:495-510 (Dec.) 1955 [London, England]. 


The occurrence of lung cancer in Norway, particularly its 
recent increase, was analyzed in a series of studies, which demon- 
strated the importance of the subdivision of lung tumors into 
histological types and two main groups. The present study is 
based on 300 cases (including 258 men and 42 women). Two 
hundred thirteen men and five women had group 1 tumors, and 
45 men and 37 women had group 2 tumors. The patients with 
group | tumors included 147 men and 2 women with squamous- 
cell carcinomas, 12 men with large-cell carcinomas, and 54 
men and 3 women with small-cell carcinomas. The patients with 
group 2 tumors included 19 men and 17 women with adeno- 
carcinomas, 7 men and 5 women with bronchiolar-cell car- 
cinomas, 13 men and 12 women with adenomas, and 6 men and 
3 women with salivary gland tumors. 

A study of the tobacco-smoking habits of the patients with 
lung cancer has now been conducted in such a manner that the 
habits of the general population and the habits of the patients 
with group | tumors as well as those with group 2 tumors have 
been analyzed separately. Evidence was obtained that there 
was no connection between the smoking of tobacco, in either 
men or women, and the development of group 2 lung tumors. 
Such tumors represent, in Norway today, nearly 90% of all lung 
tumors in women but less than 26% of all lung tumors in men. 
As a much lower number of nonsmokers are found among men 
with group | lung cancers than among those with group 2 lung 
cancers, and, as a steadily increasing ratio of group 1 to group 2 
is observed with increasing amounts of tobacco smoked, it is 
concluded that tobacco smoking is closely related to the develop- 
ment of a considerable proportion of the group | lung tumors 
in males. The very limited material concerning females does 
not present any contradictory facts invalidating this conclusion. 

Because a certain number of group 1 tumors occur in non- 
smokers, it is concluded that not all group | tumors are caused 
by or are influenced in their development by tobacco smoking. 
It has been calculated that, in Norway at present, four out of 
five cases of group 1 lung tumors in males are related to tobacco 
smoking and that one out of five cases arises from causes 
unrelated to tobacco smoking. As males in “dusty” work show 
the relatively greatest number of group 1 lung tumors in spite 
of a more moderate tobacco consumption than that of clerical 
and professional workers with group 1 lung tumors, it may 
tentatively be suggested that industrial dusts and fumes add an 
aggravating factor to the injury caused by tobacco smoking, as 
regards the development of lung cancer. 


The Islands of Langerhans of Patients with Diabetes Mellitus 
After Treatment with Peroral Antidiabetic Drug (BZ 55). H. 
Ferner and W. Runge. Deutsche med. Wehnschr. 81:331-333 
(March 9) 1956 (In German) (Stuttgart, Germany]. 


The pancreas was removed from the cadavers of two men and 
one woman with diabetes mellitus who had been treated with 
N.-sulfanilyl-Ne-n-butylcarbamide (BZ 55) for various periods 
before their deaths, which resulted from causes other than dia- 
betes. (An abstract of the first report on this new type of treat- 
ment of diabetes mellitus was published in THE JouRNAL 159: 
1328 [Nov. 26] 1955.) Microscopic examination of the islands of 
Langerhans in the three specimens did not provide any evidence 
that the drug, which had been administered in a total dose of 
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16 gm., 13.5 gm., and 50 gm., respectively, caused cytologically 
recognizable changes in the sense of impairment, destruction, or 
death of the alpha cells. The findings in the islands of Langerhans 
did not differ quantitatively or qualitatively from those in diabetic 
patients who were not treated with BZ 55. 

The functional predominance of the alpha-cell system plays a 
decisive pathogenetic role in diabetes mellitus. The authors 
assume that the mechanism of action of BZ 55 may consist of 
an inhibition or a diminution of the function of the alpha-cell 
system, which also may explain the satisfactory therapeutic re- 
sults obtained from this drug. This assumption is supported by 
the results of experiments performed on rabbits to which 1 to 
3.5 gm. of BZ 55 per kilogram of body weight was given orally. 
It caused a microscopically demonstrable impairment of the 
alpha cells. There were observed anuclear cornified epithelial 
cells and vesiculated cells, and in single animals even destruction 
and death of the alpha cells could be demonstrated. Although 
these findings cannot be necessarily applied to man, the impair- 
ment of the alpha-cell system revealed by the animal experiments 
has been so far the only objective finding that may explain the 
mechanism of action of BZ 55. Beta-cell degranulation was not 
observed in the three human patients, and an increased excretion 
of insulin, therefore, does not seem likely. Although one might 
assume that BZ 55 acts as a ferment-blocking agent in the liver 
or in other organs, such an assumption was not supported by the 
results of experiments in rabbits and rats since morphological 
changes were not observed in the liver or in the kidneys of these 
animals after the administration of maximal doses of BZ 55. 


Mortality in Relation to Histologic Type in Hodgkin’s Disease. 
H. F. Smetana and B. M. Cohen. Blood 11:211-224 (March) 
1956 [New York]. 


Hodgkin’s disease was diagnosed in 437 men between the ages 
of 17 and 58 years. They were treated in Army hospitals during 
the second World War, and their records were entered in the 
lymphatic tumor registry of the Armed Forces Institute of Pa- 
thology. Histopathological specimens were obtained in most of 
them by biopsy, and the clinical diagnosis was confirmed by 
microscopic examination in 388. Differentiation by histological 
type revealed Hodgkin’s granuloma in 308 patients (79%), 
Hodgkin's paragranuloma in 35 (9%), an unspecified group in 
40 (10%) in which a decision as to type could not be made, and 
sarcoma in 5 (1%). Of the 308 patients with Hodgkin’s granu- 
loma, 57 (18.5%) showed secondary microscopic characteristics 
of sclerosis and 13 (4.2%) showed those of sarcoid. Follow-up 
through June 30, 1953, was carried out by established methods, 
which resulted in virtually complete tracing. The mortality rate 
among the 388 patients with confirmed Hodgkin’s disease was 
77.1% at seven years after the diagnosis had been made; it was 
28.6% among the patients with Hodgkin’s paragranuloma and 
82.8% among those with Hodgkin’s granuloma. The difference 
in mortality between these types is significant. The seven-year 
mortality rate among the patients with granuloma without quali- 
fying histological characteristics was 85.7%, and among those 
with a sarcoid component it was 81.8%. The difference in mor- 
tality between nonsclerosing and sclerosing Hodgkin’s granu- 
loma, i. e., 87.5% as against 74.5%, was of borderline signifi- 
cance. 

On reevaluation of the cases of 15 patients in whom a diagnosis 
of Hodgkin’s paragranuloma had been made and who died, it 
appeared from the original biopsy specimen that the diagnosis 
probably should have been one of Hodgkin’s granuloma in five 
cases and “malignant lymphoma, type uncertain” in one case. In 
the remaining nine cases the histological diagnosis of paragranu- 
loma made from observations on the original biopsy specimen 
was confirmed. Autopsy specimens were available in 3 of the 
15 cases; 2 of these showed widespread Hodgkin’s granuloma 
and one presented a generalized malignant neoplasm, possibly 
of the Hodgkin’s sarcoma type. For 95% of the deaths among 
the patients with histologically confirmed Hodgkin’s disease the 
reported cause of death as found in hospital records or on death 
certificates was Hodgkin’s disease. It is not known for many of 
these whether the stated cause of death was verified by autopsy. 
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The correct diagnosis of the types of Hodgkin's disease and the 
differentiation of secondary histological characteristics are of 
importance in the evaluation of the prognosis and for the choice 
of treatment. 


Changes in Serum Lipids and Coronary Arteries of the Rat in 
Response to Estrogens. M. S. Moskowitz, A. A. Moskowitz, W. 
L. Bradford Jr. and R. W. Wissler. A. M. A. Arch. Path. 61: 
245-263 (March) 1956 [Chicago]. 


One hundred thirty young adult rats of both sexes were divided 
into nine groups, and all were fed the same synthetic diet con- 
taining high levels of fat, cholesterol, and choline. Various groups 
were treated with estradiol benzoate, testosterone propionate, 
or castration. Tissues were studied when the animals were killed 
at about 6 and 18 weeks or when they died. Fifty per cent of the 
estrogen-treated rats showed accumulations of lipid in their 
coronary arteries during the early phase of the experiment, 
whereas none of the rats in other groups showed such changes. 
After about 18 weeks the rats receiving only dietary treatment 
and control injections of sesame oil showed coronary lesions in 
substantial numbers, whereas the incidence of lesions in the 
estrogen-treated groups had declined considerably. A definite 
correlation was observed between the presence of a terminal 
elevation of the serum cholesterol-lipid phosphorus ratio and 
the incidence of lesions. Treatment with testosterone appeared 
to have no harmful effects on either the serum lipid concentra- 
tions or the coronary arteries. Castration alone was without effect. 

The authors point out that the rat is generally regarded as 
unsuitable for the study of atherosclerosis, presumably ‘because 
of its unusual resistance to the disease. But from another point 
of view, this resistance may be considered desirable, since it 
allows for a better-controlled study of the various factors in- 
volved in the evolution of the disease without the masking effect 
produced by the unusual susceptibility to dietary cholesterol 
found in the rabbit and in fowl. The studies described as well as 
those reported by others indicate that there is much to be learned 
regarding the natural history of atherosclerosis by investigating 
the nature of the rat’s resistance to it. It seems likely that athero- 
matous lesions resulting in the rat from any set of experimental 
conditions must be considered due to highly potent atherogenic 
factors. These factors are obviously multiple, varied, and com- 
plex, but a study of their characteristics and relationships offers 
hope for a better understanding of the disease in the human. 


RADIOLOGY 


The Intensive Divided-Dose Irradiation Therapy of Carcinoma 


of the Uterine Cervix: Rationale and Late Results. R. E. Fricke 
and D. G. Decker. Am. J. Roentgenol. 75:502-507 (March) 1956 
|Springfield, Ill.}. 


The technique of irradiation of carcinoma of the uterine cervix 
in use at the Mayo Clinic is described and its results are reported. 
The treatment is started with radium, and roentgen therapy is 
instituted within one or two days and continued concurrently 
with the radium therapy. The unit of radium treatment is the 
50-mg. tube, filtered with 1 mm. of platinum. The active length 
of the tube is 11.7 mm. The over-all length is 19 mm., and the 
diameter is 4.0 mm. Dilatation of the cervix, which could press | 
cancer cells out into the circulation, is avoided. Good exposure 
of the lesion is obtained by having the patient assume the knee- 
chest position at every radium treatment; resultant expansion of 
the vagina affords space for abundant gauze packing after inser- 
tion of the radium tube. Radium treatments are given twice 
weekly for four weeks. An effort is made to obtain a homo- 
geneous irradiation along the entire birth canal. The 50-mg., 
platinum-filtered tube is introduced into the proximal portion of 
the cervical canal for a period of 10 to 14 hours at each of the 
first two treatments, the posterior vaginal wall being packed well 
away from the radium to protect the rectum. In the third and 
fourth treatments, also of 10 to 14 hours each, the tube is placed 
in the middle or deeper part of the cervical canal. At the fifth 
radium treatment a tandem is introduced in to the uterine cavity, 
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two 50-mg. tubes being used for a period of 20 to 24 hours. 
Roentgen therapy is necessarily omitted on this day. The last 
three treatments are given in the vaginal cavity, the 50-mg. tube 
being enclosed in a plastic cylinder. A complete course of treat- 
ment for a small lesion totals around 5,500 mg.-hours in four 
weeks; a bulky carcinoma would receive a minimum of 7,300 
mg.-hours. 

The roentgen therapy is administered to two anterior and two 
posterior pelvic ports with midline protection between adjacent 
areas. Daily treatments of 200 r (air) are delivered at a 70-cm. 
distance to each of two ports for a total dose of 2,000 to 2,200 
r per port, employing 250 kv. (peak) radiation with half-value 
layer of 1.3 mm. copper. Since the advent of cobalt teletherapy, 
many patients are now being treated with this agent. The authors 
refer to a report published in 1948 concerning the results obtained 
in patients treated before 1939. The present study presents the 
end-results of treatments given to 1,059 patients detween 1940 
and 1948, of whom 964 (91%) were followed up. Of this number, 
51.7% survived five years or longer. This represents a consider- 
able increase over the 32.8% five-year survival rate in the previ- 
ously reported group. The five-year results offer a good indication 
of “cure” in cancer of the cervix; previous studies have shown 
that 80% of recurrences occur within the first two years, while 
less than 4% are found after five years. The superior five-year 
results in the present study are probably due in part to minor 
improvements in technique and in part to earlier diagnosis and 
treatment. 


Treatment of Endometrial Adenocarcinoma: A Study of 381 
Cases at the New York a a Preliminary Report. C. T. 
Javert and R. G. Douglas. Am. J. Roentgenol. 75:508-514 
(March) 1956 [Springfield, Ill.]. 


Three hundred eighty-one patients were treated for endo- 
metrial adenocarcinoma between 1932 and 1954 at the New 
York Hospital. The present report is concerned with the evalua- 
tion of treatment. Surgery alone was used in 161 patients. 
Surgery plus postoperative roentgen therapy was employed in 
140 patients. Surgery was preceded by radium and/or roentgen 
irradiation in 38 patients. Irradiation alone was used in 26 
patients (in 15 radium therapy alone, in 3 roentgen therapy 
alone, and in 8 both types of irradiation). Sixteen patients 
received no treatment (10 autopsy cases and 6 patients who 
refused surgery). 

There are two schools of thought regarding the management 
of patients in whom a diagnosis of endometrial cancer has been 
eStablished. One group advocates more or less routine applica- 
tion of intracavitary radium followed by major surgery; the other 
proceeds first with the operation and then employs postoperative 
irradiation whenever indicated. The latter method of therapy 
has been preferred at the New York Hospital. The authors pre- 
sent the following arguments against the routine use of pre- 
operative radium irradiation in patients with endometrial car- 
cinoma. 1. Radium influences only the superficial lesions, which 
will be removed anyway. Current methods of intracavitary 
radium and external abdominal roentgen therapy are inadequate 
for deep myometrial invasion and spread beyond the uterus. 
2. Surgery is prompt; the patient need not worry for an addi- 
tional period of 6 to 8 weeks after the application of radium. 
3. When lymph nodes have been invaded, vascular metastases 
are frequent. 4. Endometrial adenocarcinoma spreads via the 
blood stream like cancers of the prostate, bladder, kidney, and 
rectum. 5. Hematogenous spread, suspected in about 25% of 
the cases, needs to be treated by the intravenous route in a 
manner yet to be discovered. 6. The way to stop a runaway 
horse is to get out ahead of it instead of running after it, as is 
done with radium alone or combined with surgery. 7. The pres- 
ent uncorrected cure rate of endometrial cancer with surgery 
alone or surgery followed by postoperative irradiation is already 
in the neighborhood of 65%. 8. Radium therapy interferes with 
the histological study and grading of the type of cancer. 9. Two 
hospital admissions and two operations are more expensive than 
one. 10. Some irradiated patients refused to return for the 
‘operation. 11. The fact that in advanced endometrial cancer the 
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uterus may rupture militates against the insertion of radium. 
12. Vaginal recurrences are not due to spread of the cancer 
by the operation and are not reduced by preoperative insertion 
of radium. 


Supervoltage Roentgen Therapy in Cancer of the Lung. T. A. 
Watson. Am. J. Roentgenol. 75:525-529 (March) 1956 [Spring- 
field, Ill.]. 


Watson presents a tabulated analysis of 611 patients in whom 
cancer of the lung was diagnosed at the Saskatchewan Cancer 
Clinics between 1932 and 1953. The survival was shortest in 
the 319 untreated patients, who had the most advanced forms 
of cancer. Survival was only slightly better in the 151 patients 
treated with roentgen rays (most of them before 1944). Since 
the cancer was not quite so advanced in these as in the untreated 
patients, roentgen treatment seems to have very little to offer. 
The average survival of patients treated with the cobalt unit or 
betatron is considerably better, and these cases are described 
in greater detail. In all patients treated either by the betatron 
or the cobalt 60 unit, except for three, who were treated with 
rotation on the cobalt 60 unit, large fields were used in an effort 
to include both the primary tumor and the lymphatic drainage 
area. Palliation obtained under these conditions was much more 
marked with the betatron than with the cobalt unit. The three 
patients in whom only the primary tumor was treated, however, 
have shown remarkably good palliative results. The author is 
now trying to decide whether it is preferable, from the point of 
view of palliation, to treat a very large volume or to confine 
treatment to the primary tumor only. In the case of the betatron 
he intends to treat future patients with cancer of the lung by 
means of nitrogen mustard followed by large-field betatron ir- 
radiation. The reason for so doing is that figures for roentgen 
therapy combined with nitrogen mustard are very much better 
than those for nitrogen mustard alone or roentgen therapy alone. 
Since the results of betatron treatment are much better than 
those of roentgen therapy alone, it would seem logical to com- 
bine nitrogen mustard and the betatron. 


Plummer Vinson Syndrome. C. F. Hutton. Brit. J. Radiol. 293 
81-85 (Feb.) 1956 [London, England]. 


The Plummer-Vinson syndrome (sideropenic dysphagia) is 
characterized by dysphagia associated with simple hypochromis 
anemia. Other features that may be present include a smooth, 
often sore tongue, dry mouth, spoon-shaped brittle nails, angular 
stomatitis, and symptoms more directly traceable to the anemia 
such as listlessness, pallor, edema of ankles and dyspnea. The 
spleen may be enlarged, and the erythrocyte sedimentation rate 
is often raised. Hutton discusses observations on 24 patients with 
this syndrome who were studied at the radiological department 
of a London hospital during the eight years 1947 to 1954. Only 
one of the patients was a man. 

The characteristic web-filling defect in the anterior wall of 
the pharynx just below the lower border of the cricoid cartilage 
was recognizable in every case examined. Although the depth 
of the indentation is greatest in the anterior wall of the pharynx 
as seen in lateral projection, it was always recognizable in the 
posteroanterior projection when the pharynx above was well 
distended by the bolus. Immediately below the web it is often 
possible to recognize a short segment of the upper part of the 
esophagus, generally about half an inch in length, in which the 
normal distensibility is limited. The ld@geér limit of this segment 
is frequently separated from the normal esophagus by a sec- 
ondary constriction. In patients in whom the web constriction is 
the major finding on barium swallow, the passage of an esoph- 
agoscope may result in rupture of the web and complete return 
to normal appearances. Satisfactory clinical response to ireat- 
ment is not necessarily followed by the disappearance of the web. 
The author noted this in three of the patients. Some patients with 
this syndrome regard considerable improvement in their swallow- 
ing as a return to normality, because they have become ac- 
customed to swallowing very slowly and carefully and have 
acquired dietetic limitations that have become second nature. 


‘ 
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The cause of the development of the pharyngeal web is not 
known. Hurst suggested in 1943 that iron deficiency due to 
inadequate diet causes hypopharyngitis which interferes with 
the normal sensation in the throat, thus inhibiting the action of 
the constrictor muscles of the hypopharynx. The cricopharyngeus 
muscle fails to relax and allow the passage of food. The associa- 
tion of Plummer-Vinson syndrome and hypopharyngeal carci- 
noma in women has been stressed by many authors. Some regard 
the syndrome as a precancerous condition and recommend that 
the patients be examined every six months. A postcricoid carci- 
noma developed in one of the patients reviewed during the period 
of observation. In another patient, the only man in this series, a 
carcinoma developed in the middle third of the esophagus. 


The Role of Radioiodine in Thyroid Disease. H. B. Hunt. J. 
lowa M. Soc. 46:136-142 (March) 1956 |Des Moines, Iowa]. 


Radioactive iodine has proved safe and effective in the evalua- 
tion of thyroid function in 2,500 patients suspected of having 
disease of the thyroid and in the treatment of 485 patients with 
thyrotoxicosis in three hospitals in Omaha, Nebraska. The most 
generally useful radioactive iodine index of thyroid activity is 
the percentile retention of a test dose at 24 hours; values between 
15 and 45% are considered within the range of normal. Values 
under 10% are definitely hypothyroid, those over 50% are con- 
sidered as hyperthyroid. Measurements made directly over the 
thyroid and adjacent regions compared with body background 
counts made over the thigh provide a valuable check on the 
general activity of the thyroid and the relative activity of various 
nodules, suspected aberrant thyroid tissue, and possible func- 
tional metastases. In some patients urinary excretion studies and 
protein-bound radioactive iodine conversion ratios may be help- 
ful. Pattern uptake studies at 3, 6, and 24 hours are indicated 
whenever the possibility of carcinoma of the thyroid is clinically 
considered. The scintigraph provides a more complete graphic 
pattern but it is an investigative instrument rather than a neces- 
sary clinical tool; it provides a permanent record and permits 
the charting of changing patterns of activity after thyroidectomy 
or treatment with radioactive iodine. 

In the selection of patients for treatment of thyrotoxicosis by 
radioactive iodine, it is most important that the diagnosis be 
firmly established, that the possibilities of carcinoma and preg- 
nancy be excluded, and that possible long-range biological 
hazards be minimized by exclusion of children and young adults. 
Treatment by radioactive iodine is most suitable in patients with 
inoperable and postoperatively recurrent thyrotoxicosis, in pa- 
tients with diffuse toxic goiter, and in selected patients over 45 
years of age with toxic multinodular goiter. Properly selected 
patients with thyrotoxicosis show satisfactory remission in Over 
90% of cases. Diffuse toxic goiters require about 90 uc retained 
per gram, and toxic nodular goiters require about 150 uc retained 
per gram, with a supplementary dose after two weeks only if 
excessive loss of radioactive icdine from the gland has occurred 
during the interval. Thyroid crisis and severe thyrocardiac states 
warrant intensive initial medical management followed by 
therapy with fractionated radioactive iodine when relative re- 
mission has occurred. Euthyroid cardiac patients with decom- 
pensation and anginal syndrome caused by arteriosclerosis or 
rheumatic fever will benefit from a reduction of circulatory load 
through induction of hypothyroidism by radioactive iodine in 
most of the selected cases. Pituitary thyrotropin proved to be 
valuable in augmenting the uptake of radioactive iodine by func- 
tioning carcinoma of the thyroid. Carcinoma of the thyroid may 
be advantageously treated by radioactive iodine only in the case 
of a functioning alveolofollicular lesion, metastatic or residual 
after adequate surgical intervention. The radioactive iodine 
should then be combined with conventional radiotherapy. 


Pulmonary Cry . J. Bonmati, J. V. Rogers Jr. and 
W. A. Hopkins. Radiology 66:188-194 (Feb.) 1956 [Syracuse, 
N. Y.]. 


The causative organism of cryptococcosis, Cryptococcus neo- 
formans (Torula histolytica), is a fungus of world-wide distribu- 
tion. A review of the English literature on cryptococcosis revealed 
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that 75 cases in which the lungs were affected were recorded 
prior to 1953. Seven additional cases are presented here, bringing 
the total to 82. This number is approximately one-third of the 
total of more than 250 cases of cryptococcic infection reported, 
In 77 of the 82 cases, C. neoformans was conclusively proved 
to be the cause of the lung lesions. In the remaining five cases, 
the nature of the pulmonary involvement was not established, 
but these patients were known to have cryptococcic lesions else- 
where. Sixty-four of the 82 patients have died from the disease. 
Sixty had central nervous system involvement; in the other four, 
postmortem examination of the brain was not performed. In one 
case the details are unknown. Of the 17 patients who were living 
at the time of the case reports, 5 had known disease of the central 
nervous system, 2 had associated lymphoma, one had extensive 
lymph node and skin lesions, and one had disease of both lungs 
without evidence of central nervous system involvement for a 
period of four years. In the remaining eight, who had solitary 
pulmonary lesions, surgical resection of the localized lesion has 
apparently resulted in cure, though the longest follow-up is = 
about six years. 

The radiographic aspects of the pulmonary disease are of 
three different types: pseudotumorous lesions, disseminated small 
nedular lesions, and infiltrative lesions of varied appearance. 
Diffuse involvement of one or both lungs is most commonly 
found. In those cases in which the infection is localized, surgical 
excision is the only effective treatment. The prognosis must be 
guarded, however, since, of 14 patients treated in this manner, 
6 subsequently proved to have involvement of the central nervous 
system. Cryptococcus infection should be considered in the differ- 
ential diagnosis in any patient with disseminated small nodular 
lesions and in any patient with pulmonary lesions associated 
with symptoms or signs of meningitis. 


Cortisone and Its Derivatives in Certain Irradiated Cancers. J. H. 
Métreau. Presse méd. 64:399-400 (March 3) 1956 (In French) 
|Paris, Francel. 


A 60-year-old woman with carcinoma of the breast who had 
to undergo several series of irradiations for metastases began to 
show signs of marked weakness, with severe digestive disorders, 
a fall in arterial pressure, cachexia, and oscillating temperature. 
The syndrome suggested adrenal cortical insufficiency, but it did 
not respond to cortin or desoxycorticosterone acetate. A course 
of cortisone with doses of 200 mg. a day restored the patient’s 
health in three days. A pleuropulmonary syndrome consisting of 
pleural effusion and infiltration of the parenchyma and con- 
sidered to be a new metastasis regressed after cortisone therapy 
was instituted; 
intolerance to radiotherapy. Later the authors treated two other 
patients with similar histories by means of cortisone and two by 
means of hydrocortisone. They found that this therapy is useful 
prophylactically against the lesions caused by radiotherapy. The 
drugs have a specific effect on radiodermatitis, though this is 
not marked if there is ulceration. They allow an increase in the 
total roentgen dosage above the usual limit, and they also serve 
to differentiate a metastasis from a radiological lesion. Predni- 
sone may be used instead of cortisone or hydrocortisone. If a 
concomitant infection is present, antibiotics should accompany 
the corticotherapy. Side-effects of the therapy have been mostly 
of an infectious nature. The therapist should be on the lookout 
for these, so that prompt antibiotic treatment can be practiced.. 


ANESTHESIA 


The Unflexed Back and a Low Incidence of Severe Spinal Head- 
ache. B. H. Rosser and M. Schneider. Anesthesiology 17:288- 
292 (March) 1956 |Philadelphia]. 


One of the most frequent complications of spinal anesthesia 
is the so-called spinal headache, usually characterized by in- 
creased severity when the head is raised and by alleviation when 
the head returns to the recumbent position. This type of head- 
ache is generally thought to be due to spinal-fluid leakage at 
the site of the needle puncture. The incidence and the severity 
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of spinal headache seem to vary with the size of the hole made 
in the dura, and many workers have sought to minimize this 
factor by using small-bore needles, 24 to 27 gauge. The authors 
recommend giving a spinal anesthetic in the lateral recumbent 
position, which has resulted in practically eliminating severe 
Spinal headache. Their modification consists of not flexing the 
back in the classical nose-to-knee position when the needle is 
introduced into the dura. The patient is placed in the lateral 
recumbent position and brings his thighs and legs toward his 
abdomen very slightly (about 10 to 20 degrees). No flexion of 
the back beyond mere comfortable relaxation is allowed, The 
22-gauge needle, 3 or 314 in. long, is used routinely. 

In 367 spinal anesthetizations, including 148 for vaginal de- 
liveries, the incidence of moderately severe plus severe spinal 
headaches was 0.54% with this method. This is a relatively low 
incidence of severe spinal headache. A 22-gauge needle was used. 
Patients were encouraged in early ambulation and early eating 
and drinking. Intravenous fluids were not pushed especially. The 
authors believe that their method minimizes longitudinal pull on 
the dura and consequently leaves a smaller postinjection hole, 
decreasing the leakage of spinal fluid at the site of the needle 
puncture. 


Banthine (Methantheline Bromide) as a Premedication Drug in 
Pediatric Anesthesia. L. Tajima. Illinois M. J. 109:85-86 (reb.) 
1956 |Chicago]. 


The author reports on the use of methantheline (Banthine) 
bromide as an antisialic agent in 100 children between the ages 
of 1 and 10 years. It was the sole premedicating substance used 
with the open-drop method of anesthesia with vinyl ether and 
ethyl ether. Tonsillectomy, adenoidectomy, and circumcision 
were the principal types of surgery. Methantheline was used in 
two concentrations: as a 5 mg. per milliliter solution and a 
10 mg. per milliliter solution. An isotonic solution of sodium 
chloride served as the diluent. The dose was 1 mg. per year of 
age, which was usually equivalent to from 0.2 to 0.4 mg. per 
kilogram of body weight. When administered intramuscularly it 
became generally effective within from 10 to 15 minutes, but its 
action began to wane after 60 to 90 minutes, whereas with sub- 
cutaneous injection it became effective after 20 minutes and 


remained so for neariy two hours. The intramuscular route | 


might be preferable when there is only a limited time for prepara- 
tion. Although no control series was available in which atropine 
was used, the impression was gained that methantheline is a 
potent drying agent. All children subjected to tonsillectomy or 
circumcision were sent home on the day of the operation. Fever 
or inability to urinate were observed in none of the 100 children. 
Postoperative vomiting seemed to be less frequent in children 
treated with methantheline. 


PUBLIC HEALTH 


Surface Film on Swimming Pools. C. R. Amies. Canad. J. Pub. 
Health 47:93-103 (March) 1956 |Toronto, Canada]. 


Samples of water, taken in the conventional manner one foot 
or more below the surface of swimming pools, may be accepted 
as representative of the main body of the water, but they fail to 
disclose the conditions existing at the air-water interface. It is 
on the surface of the water that mucus and associated bacteria 
from the respiratory tract collect, and it is here also that sebace- 
ous secretions, sun-tan oils, and water-insoluble constituents of 
other cosmetic preparations tend to accumulate. The surface 
film thus produced must inevitably enter the mouth and nasal 
passages of the bather, and in this manner infective agents may 
be transmitted from one person to another even though there 
is an effective concentration of chlorine in the water below. 
This concept of pollution from surface films is now being studied 
experimentally. The problem of taking samples of swimming 
pool surface film was solved by the use of calcium alginate 
gauze, a light, open-textured fabric recently introduced as a 
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dressing for minor surgical conditions. A piece of the gauze sup- 
ported on a grid is lowered gently to the water surface. Wetting 
is instantaneous. The wet fabric is then transferred with aseptic 
technique to a tared jar containing 50 ml. of 10% aqueous 
solution of sodium hexametaphosphate previously adjusted to 
PH 7.0 and sterilized by Seitz filtration. The solution should not 
be autoclaved because its solvent properties for alginate are 
thereby impaired. In order to remove any chlorine carried over 
in the sample a small amount of sodium thiosulphate (0.1 ml. of 
a 10% sterile solution) is added to the phosphate solution in the 
jar shortly before the test is carried out. The alginate dissolves 
readily, leaving the bacteria and other insoluble materials uni- 
formly suspended, while fatty material gradually collects at the 
surface. 


Field experiments were carried out at three public open-air 
swimming pools in Edmonton, Alberta, Canada, during the 
summer Gf 1954 and, more intensively, at one of these pools 
during the summer of 1955, The results suggest that before a 
swimming pool can be pronounced satisfactory the surface 
water should be examined bacteriologically as well as the main 
body of the water. Most swimming pools as now constructed 
depend upon overflow gutters for the removal of surface 
poliution. The importance of these gutters is emphasized by 
the present studies. According to the recommendations of the 
American Public Health Association, on which most official 
regulations in North America are based, drainage from over- 
flow gutters may be discharged to sewers or to suction or re- 
circulation pumps. The former method is advocated because it 
continuously removes that portion of the water that carries 
most of the bacteria likely to cause disease. Gutters should 
extend around the entire pool, not at the deep end only as is 
often the case. Surface film could be swept into the gutters at 
regular intervals by mechanical means. This could be done by 
a light but rigid plastic tube closed at both ends, having a length 
a few inches shorter than the width of the pool. This tube, float- 
ing on the surface of the water, would be slowly towed from one 
end of the pool to the other by two attendants. This procedure 
could be repeated once an hour, the pool being cleared of 
swimmers for a few minutes to allow this to be carried out. 


Incidence of Fecal Streptococci and Coliform Bacteria in Frozen 
Fish Products. E. P. Larkin, W. Litsky and J. E. Fuller. Am. J. 
Pub. Health 46:464-468 (April) 1956 [Albany, N., Y.]. 


The introduction of precooked frozen fish and fish products 
has greatly increased the consumption of fish foods. Procedures 
and techniques employed to measure the bacterial content of 
frozen foods are as yet unstandardized. The authors advocated 
in previous papers the employment of fecal streptococci as the 
preferred indicator bacteria in frozen vegetables, fruits, and 
fruit juice concentrates. Fecal streptococci can be eliminated 
from vegetables by a one-minute contact time at 83 C. Con- 
sequently, the fecal streptococci should be a more dependable 
indication of inadequate processing than would be the more heat- 
labile organisms. 

Eighty samples of commercially packed fish and fish products 
were purchased from stores in western Massachusetts. Seventy- 
five of the samples had been precooked, the rest were raw. 
Fifty-gram samples of fish were weighed, transferred to 450 ml. 
of sterile tap water, and blended for two minutes in a Waring 
blender. The container was set aside for three to five minutes 
to allow the foam to subside. In the shaking-by-hand procedure, 
20-gm. samples were weighed into wide-mouth dilution bottles 
containing 180 ml. of sterile tap water. The samples were shaken 
vigorously 25 times. The most probable number (MPN) of fecal 
streptococci was obtained by the same procedure as for the 
coliform bacteria, except that dextrose azide broth was the pre- 
sumptive medium employed and ethyl violet azide broth was 
the confirmatory medium. The MPN of fecal streptococci in 
fish stick samples ranged from 20 to 16,000, with most of the 
values being over 500. Similar results were obtained with scal- 
lops, codfish cakes, ocean perch, crab cakes, seafood dinner, 
haddock, shrimp, and lobster. Most of the samples showed the 
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presence of fecal streptococci. The MPN values varied from 
0 to 24,000. In most processing procedures the fish is cooked 
and then breaded. Results from this investigation indicate that 
the breading may be the main source of contamination. 

The technique of shaking by hand may be employed in the 
examination of frozen fish products when initial control exami- 
nations are made. In cases where greater accuracy is necessary, 
the use of the blender is advocated. Plate-count procedures are 
not applicable to the examination of frozen fish products. Local 
health departments are urged to investigate frozen fish products 
sold in their communities. 


PHYSIOLOGY 


Relationship Between Serum Amino Acid Concentration and 
Fluctuations in Appetite. S. M. Mellinkoff, M. Frankland, D. 
Boyle and M. Greipel. J. Appl. Physiol. 8:535-538 (March) 1956 
[Washington, D. C.}. 


The authors measured the serum amino acid and blood sugar 
concentrations under various experimental conditions and 
simultaneously made crude estimations of appetite. Just before 
each blood sample was taken the subject was asked whether or 
not he was hungry. An attempt was made to interpret his response 
according to a scale graded from minus | to plus 4. The subjects 
studied were either normal volunteers or patients with no disease 
known to affect protein or carbohydrate metabolism. In experi- 
ment 1, nine subjects ate a standard breakfast containing ap- 
proximately 20 gm. of protein: two eggs, a glass of milk, and a 
piece of toast. Venous blood was collected in the fasting state 
and at hourly intervals after the breakfast for four hours. The 
serum amino acid nitrogen concentration of each blood sample 
was determined in duplicate. In experiment 2, with 11 subjects, 
500 cc. of 5% amino acids and 5% dextrose solutions were 
infused in 45 minutes. In experiment 3, with 13 subjects, 250 cc. 
of a 10% aqueous solution of enzymatically digested casein 
was infused in 45 minutes. In experiment 4, each of 13 subjects 
drank 250 cc. of the same 10% amino acid mixture used in 
experiment 3. 


In all four experiments there was a reciprocal relationship 
between the serum amino acid concentration and appetite. A 
similar relationship between the blood sugar concentration and 
appetite was found after infusions of glucose and hydrolyzed 
casein, but the administration of hydrolyzed casein alone caused 
the blood sugar concentration and the appetite to diminish 
simultaneously. Thus, whether induced by feeding of protein or 
of amino acids or by infusing amino acid mixtures, a rise in the 
serum amino acid concentration appears to be accompanied by 
a waning of appetite. The subsequent increase of appetite is 
accompanied by a fall in the amino acid concentration. It seems 
unlikely that the correlations found so consistently would have 
occurred by chance. Furthermore, observations reported by other 
investigators suggest that amino acid metabolism may have some- 
thing to do with the’ regulation of appetite. If amino acid solu- 
tions are infused too rapidly, anorexia or nausea may appear, 
and gastric peristalsis has been found to cease during the intra- 
venous administration of amino acids. 


The Effects of Arctic Climate and Different Shelter Temperatures 
on the Electrocardiogram. L. A. Kuhn. Am. Heart J. 51:387-397 
(March) 1956 [St. Louis]. 


The effects of arctic climate and of different shelter tempera- 
tures on the electrocardiogram were investigated in seven normal 
young men performing standard work outdoors in arctic and 
temperate climates. Significant electrocardiographic changes 
occurred with greater frequency and severity in an arctic than 
in a temperate climate after both heavy and light work. In addi- 
tion, there were more severe changes when the men lived in a 
50 F arctic shelter than when they were housed at 70 F. There 
were no abnormalities in the resting electrocardiograms. Depres- 
sion of the RS-T segment, increase in height of the T wave, 
premature ventricular contractions, and disappearance of the 
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R wave in V, were the principal changes caused by exercise. The 


increased incidence of significant changes noted in the Arctic 


and when the men lived in the cold shelter suggests that the dual 
stress of exercise plus cold exposure affects the electrocardiogram 
to a greater extent than does exercise alone. 

Since the principal change consisted of depression of the 
RS-T segment, a finding commonly attributed to insufficiency 
of the coronary arteries to meet the requirements of the myo- 
cardium, atiention should be directed to the effect of cold om 
the coronary arteries. The occurrence of anginal pain upon 
breathing cold air is known, and several investigations have 
shown a higher incidence of myocardial infarction during the 
winter. Evidence for reflex coronary constriction on exposure 
to cold is controversial, but the fact that changes were noted only 
after exercise seems to support the supposition that it is failure 
of coronary dilatation rather than reflex vasoconstriction that 
is responsible for the alterations observed after exercise in the 
cold. That organic disease of the coronary arteries may be a 
factor in these apparently healthy subjects is suggested by the 
finding of anatomic evidence of coronary artery disease in 77% 
of young American soldiers killed in action, none of whom had 
had manifestations of cardiovascular disease. Alterations in the 
demands of the body for oxygen in the cold may also be of 
significance. The subjects studied showed that their oxygen needs 
for the same work were about 12% higher in the Arctic than 
in the temperate zone. Although exposure to cold definitely 
influences the cardiovascular system, no untoward effects were 
noted until the men were subjected to exercise. 


Fatal Decompression Sickness During Jet Aircraft Flight: A 
Clinicopathological Study of Two Cases. W. Haymaker, A. D. 
Johnston and V. M. Downey. J. Aviation Med, 27:2-17 (Feb.) 
1956 |St. Paul]. 


The two men whose histories are reported were passengers 
in a jet aircraft. They had been thoroughly briefed before take-off 
in emergency procedures and in the use of oxygen equipment 
and other items of personal equipment. They were 50 and 34 
years of age respectively. The similarity in the clinical features 
of these two cases is striking. Both individuals were obese and 
both collapsed at altitude, one after a flight of one and one-half 
hours and the other after one and three-fourths hours. In both 
there was a fulminating circulatory collapse, with death ensuing 
in eleven and one-half hours and six hours respectively. In both 
there were signs of damage to the central nervous system. One 
patient had a bilateral positive Babinski reflex and the other 
patient had hemiparesis. There was also great similarity in th® 
pathological changes, which were (1) capillary venous engorge- 
ment of the viscera and fluid transudation into serous spaces; 
(2) fat emboli; (3) patent foramen ovale; and (4) many circum- 
scribed foci of ischemic necrosis in the brain. There were clear- 
cut ischemic foci in the medulla oblongata and suggestive 
ischemic foci in the uppermost spinal cord in one patient and 
clear-cut ischemic foci in the spinal cord of the other. 

The course of events was reconstructed as follows: As a con- 
sequence of fairly rapid decompression, fat depots became super- 
saturated with gas. Gas bubbles formed in fat cells, rupturing 
them, and, as a consequence, fat gained access to the venous 
blood stream. Gas bubbles emanating from the region of fat 
depots were carried to the right side of the heart and thence to 
the lungs, where many bubbles and fat emboli were filtered out 
(some may have passed the pulmonary filter). This tamponade 
of the pulmonary circulation produced an elevation of pulmonary 
blood pressure that was reflected in the right side of the heart, 
enabling blood laden with bubbles to traverse the foramen ovale 
and enter the general circulation. Thus, bubbles were carried in 
sufficient number to the brain to contribute to the fulminant 
circulatory collapse and death. Fatal decompression sickness in 
flight is rare. In the U. S. Air Force a fatality that was presum- 
ably due to decompression sickness occurred in 1952. The two 
fatal cases in this report occurred during 1953 and 1954. One | 
fatality a year in 1952, 1953, and 1954, considered in the light 
of the number of hours aircraft are flown above 30,000 feet, 
shows that the incidence of decompression sickness is small. 
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BOOK REVIEWS 


Index-Catalogue of the Library of the General’s Office: Authors 
and Subjects. Fourth series, Vol. XI: MH-MN. United States Army 
(Armed Forces Medical Library). Cloth. $9. Pp. 1506. Superintendent of 
Documents, Government Printing Office, Washington 25, D. C., 1955. 


This volume is the last one to be published under the tradi- 
tional format of the 57 previous volumes beginning with the 
first one of the first series printed in 1880. Most of volume 9 is 
occupied by a military section of about 950 pages with entries 
under subjects arranged alphabetically. The volume also includes 
a list of abbreviations for serial publications used in the fourth 
series, supplementing the one in volume 10. Since a supple- 
mentary series of several volumes covering selected monographic 
material processed before 1950, mostly from the backlog of 
unpublished cards, is in preparation, the present issue does not 
literally represent the end of the Index-Catalogue, but from the 
ideologic point of view it finishes a tremendous bibliographic 
project whose original ambitious plan has become outdated 
because it could not cope with the overwhelming increase in 
medical literature. The letter of transmittal in the present volume 
summarizes the situation that forced its abandonment. The four 
series of the Index-Catalogue list a total of 494,500 author titles, 
418,300 subject titles for books and pamphlets, and 2,556,000 for 
journal articles, and constitute a monumental record of medical 
writing covering all the holdings to 1950 of the present Armed 
Forces Medical Library, which has virtually become the national 
medical library of the United States. No extensive bibliographic 
work can be undertaken without consulting its pages, and no 
medical library of any size can afford to be without it. Its per- 
manent value to medicine and allied sciences is unquestionable, 


and Treatment of Postural Defects. By Winthrop Morgan 
Phelps, M.D., Medical Director, Children’s Rehabilitation Institute for 
Cerebral Palsy, Baltimore, Robert J. H. Kiphuth, M.P.E., Professor of 
Physical Education, Yale University, New Haven, Conn., and Charles 
Weer Goff, M.D., Associate Clinical Professor of Orthopaedic Surgery, 
Yale University. Second edition. Cloth. $6.50. Pp. 190, with 87 illustra- 
tions. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Spring- 
field, Ill.; Blackwell Scientific Publications, Ltd., 24-25 Broad St., Oxford, 
England; Ryerson Press, 299 Queen St., W., Toronto 2B, Canada, 1956. 


This well-known textbook on postural defects has been re- 
vised, and much new information has been added. The numerous 
studies on posture made during World War II have provided 
much additional information for the authors. The present authors 
afé able to present various approaches, since one is an ortho- 
pedist, another is a physical educator, and the third is a physical 
anthropologist. The first chapter, which deals with evolutionary 
influences on the posture of man, has been revised in the light 
of Simpson’s quantum evolutionary hypothesis, but the authors 
have retained many of Morton’s original ideas. They think that 
it is now feasible to believe that man did not necessarily require 
a tremendously long period for his postural adaptations. They 
state also that “greater advances in growth studies of children 
of all ages, psychobiological research, as related to posture, and 
new, effective trends in physical education are drawn upon 
throughout the revision.” The authors propose new classifications 
of posture and its disturbance and suggest methods of treatment 
for abnormal variations of posture. The book is divided into nine 
chapters dealing with (1) evolutionary influences on the posture 
of man, (2) environmental influences, (3) normal adult posture, 
(4) abnormal varieties of posture, (5) body mechanics, (6) postur- 
al examination (7) posture in physical education, (8) corrective 
exercises for strengthening, and (9) summations. This new edition 
is up-to-date, authoritative, and informative. The authors con- 
clude with the prediction that “man’s posture should become 
better each decade, modern inventions of transportation to the 
contrary notwithstanding. The opportunities of developing good 
posture exist, needing only greater exponents of training pro- 
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grams, coordinated with the parent, the child, the institution, 
and the educator.” This book should be of interest to the phy- 
sician, teacher, physical educator, and particularly to the phy- 
sician specializing in physical medicine and to the physical 
therapist. 


Armed Forces Medical Library Catalog: A List of Works 
by Armed Forces Medical L 1950-1954, [Vol.] 

1: Authors A-F; [Vol.} 2: Authors G-O; [Vol.] 3: Authors P-Z; [Vol.] 4: 
Subjects A-G; [Vol.] 5: Subjects H-O; [Vol.] 6: Subjects P-Z. Supplement 
to the Library of Congress Catalog. Cloth. $64 per set. Pp. 622; 717; 655; 
551; 571; 601. J. W. Edwards, Publisher, Inc., Ann Arbor, Mich., 1955. 


When the decision to discontinue the Index-Catalogue of the 
Library of the Surgeon General’s Office was made, it was pro- 
posed to replace it by the Armed Forces Medical Library 
Catalog to continue the record as far as books, pamphlets, and 
serials are concerned. The present six-volume work is a cumula- 
tive list of medical titles and material of medical interest 
catalogued or recatalogued by the Library from 1950 through 
1954, superseding earlier annual volumes for the first four years. 
The publication contains about 75,000 titles and covers literature 
in many languages from countries throughout the world. Because 
of the library’s extensive acquisition program, the major output 
of current medical literature is represented as well as material 
of earlier date, including that cataloged by the history of medi- 
cine division. The catalog is divided into two parts, one listing 
entries alphabetically by author and the other presenting an 
alphabetical arrangement of subjects. With certain exceptions 
publications of only the last 25 years are included in the latter. 
Although the four-column format and the offset printing do not 
make for ease of reading and the subject headings are difficult 
to follow, these minor faults are outweighed by the currency 
of publication and the adequacy of subject arrangement. As a 
guide in book selection, ordering, cataloguing, reference work, 
and research, it should be available in most medical and scien- 
tific libraries and in research institutions, since it is the only 
work that covers medical and related monographic material so 
completely. Physicians who are interested in medical literature 
should find it a valuable addition to their collections. Altogether 
it is a worthy successor to the Index-Catalogue because it fur- 
nishes a reference tool geared to present day-needs. 


“Controlled Anesthesia and Surgery. By David M. 
Little Jr., M.D., rym teal Clinical Professor of Anesthesiology, Yale 
University School of Medicine, New Haven, Conn. Publication number 
283, American Lecture Series, monograph in Bannerstone Division of 
American Lectures in Anesthesiology. Edited by John Adriani, M.D., 
Director, Department of Anesthesia, Charity Hospital, New Orleans. 
Cloth. $4.50. Pp. 159, with 14 illustrations. Charles C Thomas, Publisher, 
301-327 E. Lawrence Ave., Springfield, Ill.; Blackwell Scientific Publica- 
tions, Ltd., 24-25 Broad Si., Oxford, England; Ryerson Press, 299 Queen 
St., W., Toronto 2B, Canada, 1956. 


This timely and well-written monograph on the factors con- 
cerned with bleeding during surgical procedures enumerates the 
methods of controlling bleeding and goes into detail on the part 
played by “controlled hypotension.” There is a good discussion 
of the physiology and dynamics of the hypotensive state. The 
methods of production of hypotension and the technical points 
are concisely enumerated and discussed. The advantages and 
disadvantages as well as the physiology of each technique are 
presented. The requirements, indications, and contraindications 
are clearly presented and followed by the complications of the 
various techniques. This book has a fine bibliography and index 
and can be recommended as a reference. Because of the sim- 
plicity and clarity with which it is written and its logical arrange- 
ment it should be read by all surgeons, anesthesiologists, and 
anesthetists. All physicians interested in the surgical patient 
should read it to better understand the physiological alterations. 
It is a good book for all medical libraries in that there is no 
other work at present that so.concisely presents the entire scope 
of this important subject. 
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QUERIES AND MINOR NOTES 


EXPOSURE OF CHILDREN TO 
TUBERCULOUS GRANDMOTHER 


To tHE Eprror:—A family with five children, aged 4 to 12 
years, would like to visit a grandmother who has a positive 
sputum for tubercle bacilli but has never shown any x-ray 
evidence of pulmonary disease in a period of two years. What 
about use of the BCG vaccine? And if so, when would it be 
considered safe to visit? M.D., Georgia. 


ANSWER.—It is assumed that the pathogenicity of the grand- 
mother’s tubercle bacilli has been determined. It is not too 
unusual for tubercle bacilli to be recovered from the sputum 
of a person whose x-ray films of the chest are clear. If the 
grandmother’s general health justifies complete examination, it 
would be well to locate the source of her tubercle bacilli. They 
may be coming from a small focus such as a lymph node that 
has eroded through the walls of the bronchus so as to discharge 
tubercle bacilli into its lumen. If the focus is found, it might 
be one that would lend itself to extirpation or some other form 
of treatment that would render her sputum negative. Unless 
the grandmother's sputum can be rendered free from tubercle 
bacilli, it is not safe for the five children to be brought in contact 
with her, unless rigid contagious disease technique is employed. 
This would best be instituted by a nurse well trained in such 
technique. Many so-called immunizing agents have been pro- 
duced and employed since 1883. Each one has been highly 
controversial with reference to efficacy, and some have been 
definitely harmful. BCG is only one of a half-dozen so-called 
immunizing agents currently employed for this purpose in 
various parts of the world. None has passed the experimental 
Stage. Not only is there no incontrovertible proof of efficacy 
of BCG, but there is definite evidence of its harmfulness. Ab- 
scesses and ulcers at the site of administration and clinical 
disease of the regional lymph nodes occur with considerable 
frequency following its administration. Various other clinical 
lesions, including lupus vulgaris, have been caused by BCG. It 
has also resulted in death of several persons. Inasmuch as an 
attack of tuberculosis, mild or severe, does not result in depend- 
able immunity, there is no premise for producing immunity 
artificially. BCG does not prevent infections with tubercle bacilli 
from current tuberculous patients. 


DIABETES 


To THE Epiror:—I/ have placed several patients with moderately 
severe diabetes that was not fully controlled on diets and 
therapy with 25 to 40 units of insulin a day. With the advent 
of a serious, terminal illness, particularly cardiorenal disease, 
the diabetic picture would markedly improve toward the end, 
so that the urine was completely free of sugar, even when 
use of insulin was stopped. Please explain this phenomenon. 


J. A. Mishkin, M.D., Watertown, N. Y. 


ANSWER.—The marked lowering in the amount of insulin 
required in the treatment of diabetic patients with the advent 
of nephritis or chronic cardiac disease, particularly with edema, 
has been frequently noted but usually without adequate ex- 
planation. In certain types of nephritis, the urine may be sugar- 
free and yet the blood sugar level may be above normal, so 
that the insulin dose needed, based on the urine test, may fall. 
However, that is not true in all cases because, in many,.the 
blood sugar level also becomes normal in contrast to previous 
records and insulin is finally given up. This may occur even in 
young, severely diabetic patients as they develop the diabetic 
nephropathy. With the accumulation of edema, a certain amount 
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of glucose may be trapped, as it were, in the fluid. This is not 
a satisfactory explanation. Some authors have felt that, with 
the advent of renal complications, loss of weight, loss of appetite 
and vomiting, with consequent reduction in the total intake o 
food, are important factors. Impairment of liver function with 
respect to glycogen formation and glycogenolysis may play a 
part. 


EFFORT TO PREVENT EARLY ARTERIOSCLEROSIS 


To tHe Eprror:—A man, aged 42, has a family history of 


diabetes and early arteriosclerosis. A diabetic brother, aged 
49, died suddenly of coronary thrombosis; a sister, 45 years of 
age, suffers from diabetic retinitis. The patient's blood sugar 
curve is normal; his urine is free from sugar; and his weight 
is normal for his height. He is on a sugar-and-fat-restricted 
diet. I wish to give him therapy with one tablet of Mepilin 
(ethinyl estradiol, 0.01 mg., and methyltestosterone, 3 mg.) 
twice a day in an effort to combat early arteriosclerosis, al- 
though I realize that there is no experimental proof that 
estrogen will retard atheroma or arteriosclerosis. Will the 
above continuous therapy have any deleterious effect on a 
prediabetic state, or will it produce hypertrophy or a malig- 
nant change in the prostate, breasts, or testes? ; 
M.D., South Africa. 


ANSWER.—As the patient does not have diabetes, he would 
not be expected to have the same chance of suffering coronary 
thrombosis, such as was fatal to his brother with diabetes, nor 
should he have other vascular complications similar to those 
that occurred in his sister. He should be treated as any other 
person without diabetes, with the exception that, since he has 
a much greater chance of developing diabetes in the face of 
such a strong family history, there should be frequent evaluation 
of carbohydate metabolism by means of blood sugar and urine 
tests. Early diagnosis is the single most important measure in 
the adult patient by which vascular complications of diabetes can 
be delayed or prevented. Such early diagnosis must then be 
followed promptly by careful, continuous regulation of the dia- 
betes and weight. Evidence from clinics where many diabetic 
patients are followed over long periods of time has shown with 
increasing certainty that control of the disease is the only effec- 
tive means of waylaying late vascular complications. If these 
measures are carried out, one is left with the case of a 42-ye@ 
old man who has the increased susceptibility to coronary heart 
disease shared by all men, whether diabetic or not. There is 
some evidence, albeit indirect, to show that the hormonal milieu 
of the male may make him more liable to coronary artery dis- 
ease. The increased incidence of such vascular lesions in post- 
menopausal women has lent some clinical support to the idea 
that estrogens may in some way help to prevent coronary artery 
disease. However, little is known of the mechanisms involved 
or of the value in long-term estrogen therapy. Estrogen ad- 
ministration has not been shown to be carcinogenic in humans, 
but it is inescapable that such treatment over long periods of 
time might produce malignant change in the susceptible person. 
Occasionally, gastrointestinal upsets are produced, although they 
are rarely severe. Estinyl, 0.02 mg. per day, is in the lowest 
dosage range. Although such small amounts (the normal male 
excretes a similar quantity of active estrogen in the urine every 
day) would hardly be expected to produce feminization or any 
favorable effect on the development of coronary heart disease, 
no data exist to establish the effects of such therapy over a 
period of years. There is no rationale for the use of androgen 
except as an estrogen antagonist. So little is known of such 
antagonism that one could not predict whether the desired effects 
of estrogen therapy would be merely wiped out by the use of 
methyltestosterone. If a prediction is allowable, it would be 
that this hormone combination would have no effect at all on 
this man’s susceptibility to coronary heart disease, on carbo- 
hydrate metabolism, or on male end-organs such as prostate, 
testes, or breasts. 
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ALLERGY TO COLD 


To THE Epiror:—/s there a physiological basis for the continu- 
ation of pain in the knees of a 21-year-old married woman 
who has, since the age of 7, had periodic discomfort and pain 
in the knees, particularly in cold weather? When the weather 
is warm, there is no discomfort. She has apparently normal 
circulation, Pulsation can be easily felt in the groin and on 
the dorsum and posterior medial aspect of the foot. While 
she has a mild hypothyroid condition, she did not perspire 
much until recently when she was given 30 mg. of thyroid 
per day, The discomfort seems to be deep in the joint, par- 
ticularly near the posterior aspect bilaterally; it is more on 
the right side than on the left. Is this some type of allergy? 
The x-rays show normal findings. Movement in all directions 
is normal, The patient has smoked one-half pack of cigarettes 
per day for the past two years. Any guidance would be 


appreciated. John W. Cooper, M.D., Honolulu, Hawaii. 


ANSWER.—This definitely seems like an allergy to cold. This 
has been noted in many patients, particularly when the knees 
are exposed to cold weather, cooling breezes, or swimming in 
cold water. Drug therapy has been of relatively little value, 
but if this is on an allergic basis one of the commonly used 
antihistaminics may bring some relief. 


DETERMINATION OF OVULATION TIME 


To THE Eprror:—A 30-year-old infertile woman has had nu- 
merous tests, inseminations, and medical treatments. Is there 
any method of determining her time of ovulation by mucous 
patterns, cell tests, electrical measurements, or other tests? 
Her tubes are patent, her Rh test is positive, and sperm counts 
on her husband, made in great detail, are considered normal. 


M.D., Kentucky. 


ANSWER.--There is only one direct method of determining 
ovulation—by surgical exposure through laparotomy or peri- 
toneoscopy (abdominal or vaginal). There are several indirect 
methods of determining the time of ovulation in women. The 
first and most convenient indirect method is the recording of 
daily temperatures, which show more or less regular patterns for 
normal menstrual cycles of 28 days. The patiert records her 
temperature herself. The interpretation is not always easy, even 
for the physician. The normal patterns of temperature records 
and variations can be seen in any book on sterility. Deviations 
from the normal pattern are met in delayed menstruation, which 
shows corresponding variations in the temperature pattern. The 
second method is cytological examination of the vaginal smears 
taken daily or at varying intervals during the cycle. The smears 
are taken by the patient and interpreted by the cytologist. The 
interpretation requires a good deal of cytological experience and 
judgment. Another method is by studying the output of estrogens 
in the urine and assaying the blood for the same. This is a more 
elaborate and expensive method requiring expert biochemical 
analysis. A fourth method, electrometric determinations, has 
been more or less abandoned. A fifth method is kymographic 
recording of the contractions of the uterus and tubes. For the 


uterus, small balloons are employed. For the fallopian tubes, - 


kymographic uterotubai insufflation is done. These methods re- 
quire repeated observations, which, for practical reasons, are not 
employed except for scientific study. A sixth method is based on 
the reaction of the ovaries of a special strain of immature rat to 
the patient’s urine and is known as the Farris test, this test requir- 
ing several days for collection of urine for injection into the rat. 
All the above methods, with the exception of temperature record- 
ing, entail much inconvenience and painstaking labor and are 
not justified by the practical results obtained. Three other indirect 
methods of examination, all connected with observations of the 
cervical mucus, are helpful but not pathognomonic and refer to 
the character of the cervical mucus. The first is the changed 
character of the mucus during ovulation time, which is thin and 
clear and somewhat more profuse. This is said to favor the ascent 
and penetration of the spermatozoa. The second is the crystal- 
lization phenomenon in which a drop of mucus, on drying, under- 
goes crystallization of various patterns, one of which is said to 
be typical of ovulation. The third method is the threadability of 
the mucus; in this method a drop of mucus placed on a glass 
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slide can be stretched out by contact with another slide to a 
distance of 5 to 6 in. into a more or less fine thread without 
breaking. Altogether, these tests give a highly presumptive diag- 
nosis of ovulation. But, it must be said that there is as yet no 
reliable indirect method of determining ovulation time with a 
degree of accuracy comparable, for example, to the Ascheim 
Zondek test for pregnancy. 


TOXICITY OF ANTIHISTAMINES 


To THE Epiror:—A nurse, by mistake, gave a 3-year-old child 
500 mg. of diphenhydramine (Benadryl) in two equal doses in 
a period of six hours. Two minutes after the second dose (250 
mg.) was given, the child became very restless and the skin all 
over his body became red, hot, and dry. The tongue was very 
dry and the pupils wide. A period of drowsiness and con- 
vulsive jerking followed. The heart rate rose to 180 to 200 per 
minute and the pulse became very feeble. What treatment 
would you advise in this case? Since the symptoms are similar 
to those of atropine poisoning, should physostigmine or pilo- 
carpine be used as an antagonist? Since diphenhydramine is 
an antihistaminic drug, is it of any value to use histamine 
blocking action? M.D., Illinois. 


This inquiry was referred to two consultants, whose respective 
replies follow.—Eb. 


ANSWER.—The toxicity of the antihistamines is not due to 
their effect in preventing normal histamine activity. It has been 
quite definitely ascertained that histamine is of no value in the 
treatment of toxic effects from antihistamines. There is very 
little evidence to indicate that physostigmine or pilocarpine would 
be of much help. The outstanding effect of toxic action of an 
antihistamine is the marked cerebral irritation, resulting in jerk- 
ing of muscles and convulsions. Such symptoms are often fol- 
lowed by deep stupor. In the irritative or convulsive stage 
moderate sedation is most desirable. The sedation should be 
sufficient to control convulsions but not induce sleep. This is best 
accomplished by intravenous injections of small doses of 
sedative or anesthetic drugs (such as thiopental sodium). If 
sedation becomes marked, the use of caffeine or ephedrine is 
recommended. In spite of controlling the symptoms of convulsion 
or sedation, a fatal result may ensue. 


ANSWER.—The action of diphenhydramine in such massive 
overdosage is primarily a mixture of marked stimulation (con- 
vulsions) and profound progressive depression of the central 
nervous system leading to coma and respiratory paralysis. Young 
children are particularly susceptible to this central effect. Cur- 
sorily, the treatment could be a careful titration of the convulsive 
state with thiopental or phenobarbital and of the depressive state 
with caffeine, ephedrine, or amphetamine. But, “. . . the mere 
control of the convulsions is not effective in preventing death, 
which often occurs from deepening coma despite the administra- 
tion of stimulants” (Wyngaarden and Seevers, J. A. M. A. 145: 
277 [Feb. 3] 1951). Since there is no specific antidote the treat- 
ment must be symptomatic, with the full realization that the 
central nervous system is being stimulated and depressed simul- 
taneously and that analeptics may increase the convulsive pattern 
and sedatives increase the respiratory depression. It cannot be 
said that these corrective drugs are contraindicated but merely 
that they should be used with circumspection. Certainly oxygen 
is indicated. If the material was taken orally, as much as possible 
of it should be removed by washing the stomach and clearing the 
gastrointestinal tract to prevent additional absorption. While the 
symptoms are similar to those effected by atropine, it should be 
noted that the dilated pupil effected by diphenhydramine is 
narrowed after therapy with thiopental. This suggests a central 
action of the diphenhydramine. Cholinergic drugs would have 
little corrective effect on the very complex central action of 
diphenhydramine. It is not probable that there is a deficiency of 
acetylcholine. Wyngaarden and Seevers, in the article mentioned 
above, state that “histamine is not indicated since the toxic effects 
of the antihistaminic agents are in no way related to their anti- 
histaminic activity per se.” They also report a case in which 
histamine effected asthmatic breathing in spite of the presence 
of a large overdose of an antihistaminic drug. 
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ANESTHESIA 
To THE Eprror:—What do qualified anesthetists think about 


giving narcotics. intravenously and then promptly proceeding © 


with general anesthesia? Is it a good practice, when not 
imperative for other conditions, or do they recommend that 
the preanesthesia medication be given at the proper time by 
intramuscular or subcutaneous injections? 


G. R. Marshall, M.D., Effingham, Iil. 


ANSWER.—It is generally considered better to alleviate any 
pain a patient might have before general anesthesia is induced, 
and to this end it is proper to administer intravenously small 
doses of morphine, for example. The maximal effect will be 
apparent in a very few minutes, and it would then not be im- 
proper to proceed with the anesthesia. However, if general 
anesthesia is to be induced at once, and if the patient is not to 
be subjected to any waiting period, there would seem to be very 
little point in administering a narcotic. Beecher summarized argu- 
ments against routine use of narcotics in preanesthetic medica- 
tion in THE JouRNAL, Jan. 15, 1955, page 242. He recommended 
the use of 0.1 gm. of pentobarbital sodium intramuscularly at 
the time atropine is administered (0.6 mg.) subcutaneously, that 
is, when the patient is called to the operating room. In a long 
study this was found to produce a more satisfactory state in the 
patient than was the case when narcotics were employed in pre- 
anesthetic medication, unless the patient was having severe pain. 
Certainly it would seem undesirable to give large doses of a 
narcotic immediately before the establishment of general anes- 
thesia lest too great a depression be produced, one that might 
be difficult to reverse. 


MEASLES 


To THe Epitor:-—Are there any contraindications to the ad- 
ministration of gamma globulin for the prevention of measles? 
Some patients are afraid that a later attack of measles might 
be complicated by encephalitis due to the previous adminis- 
tration of gamma globulin. M.D., Maryland. 


ANSWER.—There should be no contraindications to the ad- 
ministration of gamma globulin for prevention of measles. 
Gamma globulin has been used for the treatment of encephalitis 
due to measles but is of no apparent value for that purpose. 
There is no basis for the belief that gamma globulin might be 
a contributing cause of encephalitis. 


FORM OF IRON ABSORBED BY MAN 


To THE Epiror:—ZJn a dispensary in Paraguay there are many 
poor people who are very much in need of iron. Iron am- 
monium citrate, reduced iron, and ferrous oxalate can be 
bought, all at about the same price per kilogram. The citrate 
can be put in wine, which does not cost much; the reduced 
iron has to be put in capsules that cost more than the iron 
itself; and the oxalate can be taken as is, which makes it 
easier to use. What is the comparative absorbability of these 
iron drugs, especially the ferrous oxalate? The latter rarely 
is even mentioned as a medicament for the treatment of 
anemia, whereas it is very popular here in South America. 


John R. Schmidt, M.D., Asuncion, Paraguay. 


ANSWER.—Work with radioactive iron in recent years has 
supplied convincing evidence that, though the dog and rat may 
assimilate both ferric and ferrous iron, man can absorb the 
element only in the ferrous form. This does not mean that ferric 
iron is not assimilable by man but only that it must be converted 
first in the intestinal tract to the ferrous form in which it is 
taken up. This conversion is favored by the acidity of the 
stomach, which at the same time retards the formation of non- 
dissociable complexes with nucleic and amino acids and phos- 
phorus compounds. Therefore, the ideal situation with regard 
to oral administration of iron is to give a ferrous iron compound 
to an individual with ample gastric juice of high acidity. Of the 
three iron preparations mentioned, the ferrous oxalate is there- 
fore the one to be theoretically preferred; however, nothing 
much is known of the medicinal use of this compound, which is 
employed in North America only as a photographic developer 
of silver-bromide-gelatin plates. Its commercial availability in 
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bulk for that purpose probably accounts for its relative cheap- 
ness. That ferrous oxalate is popular for treatment of anemia in 
South America is surprising in view of the potential toxicity of 
all oxalates. Even though acute oxalate poisoning might not be 
associated with the use of an oxalate in relatively small amounts, 
the blocking of renal tubules with oxalate crystals may certainly 
be anticipated in some individuals treated with the compound 
for a prolonged period, since oxalates are not burned in the 
body but are combined with calcium to cause hypocalcemia and 
oxaluria. 


USE OF SALT TABLETS BY INDUSTRIAL WORKERS 


To THE Epiror:—What is the present opinion relative to the 
indiscriminate use of salt tablets by lay people in industry? 


M.D., Ohio. 


ANSWER.—The need for salt may be indicated in plants where 
employees work in an environment of extreme heat and where 
there is medical supervision and control of the use of the salt. 
The indiscriminate use of salt by laymen in other work 
classifications is usually unnecessary and may be harmful. With 
this in mind, an employer should have the advice of his medical 
officer as to the need in his particular plant before salt dispensers 
are permitted on the property. It is this availability of salt to 
the layman that permits him to use salt whenever he feels like 
it and too often. This is not only economically wasteful, but it 
is a poor policy for the employer to provide any drug or article 
to be used internally. If the employee wants to use salt on his 
own volition, let him provide his own salt with his lunch. This 
will avoid a question of legal liability arising from an employee's 
misuse of a product furnished by the employer that might ag- 
gravate a preexisting physical ailment and be the basis of a 
damage claim. 


ATHLETE’S FOOT 


To THE Epiror:—ZIn a state reformatory there is the problem 
of combating dermatophytosis, or athlete’s foot. Six hundred 
seventy inmates are all required to bathe in shower baths. 
What is the best method of cleaning the shower stalls in order 
to limit the spread of infection? The showers are of tile and 
concrete construction, and they have wood racks on the floor. 
Medicinal soft soap and a scrub brush are used to clean them. 
1 would like to use something that does not leave unpleasant 


odors. H. O. Daniel, M.D., Marysville, Wash. 


ANSWER.—It has been demonstrated clinically and from a 
laboratory standpoint that personal hygiene including frequent 
washing and drying of the feet is more important in preventing, 
dermatophytosis than is the use of any sterilizing measures on® 
the floors of dressing rooms and showers. In addition to frequent 
cleansing and drying, the use of a dusting powder for the feet 
containing equal parts of tannic acid, boric acid, and zinc oxide 
is excellent. If it is further desired to kill all fungi in water 
suspension on the floors of the dressing rooms, runways, and 
shower baths, a 1% solution of sodium hypochlorite should be 
used. This solution can be purchased in chemical carboys con- 
taining 5 or 10 gal. and diluted 20 to 1 with water; it can be 
spread over the surfaces with either a mop or a spray. Although 
sodium hypochlorite will kill all fungi in water solution, it is 
not curative insofar as the treatment of actual dermatophytosis 
is concerned. 


DUODENAL ULCER AND ASTHMA iad 


To THE Epitor:—What would you do with a 35-year-old man 
who has duodenal ulcer, asthma, and nasal polyps? His 
asthma is controlled by cortisone better than by any other 
drug, but the cortisone activates his ulcer. Is there any way 
of continuing therapy with cortisone under these conditions? 


Norman M., Frank, M.D., Clarendon Hills, Il. 


This inquiry was referred to two consultants, whose respective 
replies follow.—Eb. 


ANSWER.—Cortisone should not be given to a patient with 
a chronic duodenal ulcer. Exacerbations with hemorrhage or 
perforation have occurred as a result of this treatment. While 
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there is some evidence that the administration of cortisone 
stimulates gastric secretion, it is by no means certain that the 
bad effect this drug has on the duodenal ulcer is due to this 
effect. For this reason, the adoption of the usual type of duo- 
denal ulcer management by antacid therapy cannot be entirely 
relied on. If no other method can be found to relieve the asthma, 
surgical treatment for the duodenal ulcer is indicated. The 
methods commonly used at the present time are subtotal gastric 
resection or vagotomy combined with gastroenterostomy or 
pyloroplasty. 


ANSWER.—Cortisone will occasionally cause gastric ulcer and 
might activate a duodenal ulcer. The mechanism is not com- 
pletely understood. Some studies indicate that cortisone-induced 
ulcers will develop in the absence of the vagus nerves. There- 
fore, anticholinergic drugs, although worthy of trial, might not 
prevent activation of ulcer in your patient. Restriction of diet 
and frequent feedings would be important. If necessary, and if 
not contraindicated by respiratory or cardiac difficulty, subtotal 
gastrectomy might be considered. However, there is no good 
evidence that this procedure would protect against a new 
cortisone-induced gastric or jejunal ulcer. There is no sure 
method of controlling the ulcer and continuing therapy with 
cortisone. Perhaps it would be best to discontinue use of the 
cortisone and treat the asthma by other drugs that do not aggra- 
vate or cause ulcer. Removal of the nasal polyps might afford 
some relief of respiratory symptoms. 


PYURIA FOLLOWING PROSTATECTOMY 


To THE Epiror:—Regarding the editorial on urinary infections 
that appeared in THE JouRNAL Jan, 21, 1956, page 210, what 
Causes an asymptomatic pyuria following prostatectomy, and 
why it is “a mistake” to try to clear it up after such an opera- 
tion? An individual who had a prostatectomy eight years ago 
is being treated by a genitourinary specialist. He is thoroughly 
unhappy about the situation for he has been treated for this 
condition for some time. M.D., Virginia. 


ANSWER.—The actual cause of the asymptomatic pyuria 
following prostatectomy is obscure, but it is probably related to 
the low-grade chronic prostatitis that exists in a majority of men 
after the age of 50. After the relief of bladder-neck obstruction 
due to an enlarged prostate, undoubtedly the drainage of the 
remaining prostatic tissue is enhanced and a low-grade prostatitis 
discharges its pus cells into the channel, which are found in 
the urine when microscopic analysis is performed. The usual 
explanation for lack of concern about a prostatitis or pyuria 
following the relief of prostatic obstruction is mainly due to the 
fact that it rarely, if ever, causes a patient subsequent trouble. 
If there are associated symptoms such as dysuria, burning, and 
frequency, then treatment, of course, is indicated, but, in the 
absence of any particular organism, chemotherapy is rarely of 
help. The local instillation of 5% Argyrol solution in the 
posterior urethra is most efficacious for some of these symptoms. 


ABERRANT VENTRICULAR RESPONSE 


To THE Epitor:—A 53-year-old man has noted an occasional 
“double beat’ in his heart for many years. There are no other 
symptoms. The electrocardiogram shows frequent premature 
auricular contractions, with variable aberrant ventricular re- 
sponses and pulsus bigemini. What is the clinical significance, 
prognosis, and recommended treatment for such an ab- 


normality? M.D., Washington. 


ANSWER.—An aberrant ventricular response is most often seen 
after a very premature auricular beat or with a bout of sinus 
or auricular tachycardia. As far as is known, there is no evidence 
that an aberrant ventricular response implies cardiac disease. 
Certainly this type of conduction defect occurs in young patients 
with normal but irritable hearts. The prognosis should be entirely 
favorable if careful evaluation of the patient reveals no under- 
lying cardiac abnormality. Treatment then becomes the same as 
for any other patient with auricular irritability. If palpitation 
is not too annoying to the patient, reassurance may be all that 
is required. Excessive use of tea, coffee, alcohol, and tobacco; 
nervous and physical fatigue; overeating and constipation; and 
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thyrotoxicosis should be excluded as possible precipitating fac- 
tors. If necessary to provide relief of symptoms, quinidine 
sulfate in doses of 0.2 to 0.4 gm. three or four times daily may 
be recommended. 


INFECTIOUS MONONUCLEOSIS 


To tHe Epitor:—What is the latest theory on the etiology of 
infectious mononucleosis? What are the possibilities of recur- 
ring attacks acute enough to cause loss of time from work? 
What is the attitude of industry in hiring people with a 
history of having had this condition, and do military services 
still turn down individuals with histories of this condition? 


John R. Pavia, M.D., Newark, N. J. 


ANSWER.—The most popular hypothesis on the etiology of 
infectious mononucleosis is that a virus or similar infectious 
agent is responsible. No definite and unequivocal proof to this 
effect is available. Many attempts have been made to transmit 
the disease to experimental animals and to human volunteers. 
The occasional reported successes await confirmation. It has 
been suggested that the disease may be a manifestation of hyper- 
sensitivity to bacterial invaders, particularly in the throat. It 
would be difficult to justify this theory on the skimpy experi- 
mental evidence offered by such as Hunt (Am. J. M. Sc. 228:83, 
1954), Longcope (Medicine 22:251, 1943), and Evans (Yale 
J. Biol. & Med. 20:19,1947). In general, the prognosis of in- 
fectious mononucleosis is considered good. Most patients re- 
cover within three to six weeks without sequelae. Recurrences 
or relapses have been reported, but they are rare. It may be 
that what have been interpreted as recurrences were cases with 
prolonged periods of convalescence in patients with severe acute 
illness who did not have the benefit of sufficient bed rest during 
the acute stage of the disease. According to information gathered 
from physicians specializing in industrial medicine, who repre- 
sent a fairly diversified cross section of different industrial estab- 
lishments, the question of whether an individual has had in- 
fectious mononucleosis in the past does not come up at all during 
their examination; if such a history were elicited, none of the 
physicians who were consulted could see any reason why they 
should consider a history of infectious mononucleosis a contra- 
indication to employment. They have never heard of an industry 
where the attitude is different. Also, there is considerable doubt 
as to the actual “infectiousness” of this disease. There are those 
who feel that the word “infectious” in the name of the disease 
is something of a misnomer. Direct and prolonged oral contact 
has been blamed for transmission to a susceptible individual. 
(Hoagland, R. J.: Am. J. Med. Sc. 229:262, 1955). Unquestioned 
epidemics of this disease are rare, at least since the serologic test 
for infectious mononucleosis became available in 1932. Conse- 
quently, any objection on the part of industry, based on supposed 
“contagiousness,” to individuals with a history of having had this 
disease appears to be completely unjustified. According to infor- 
mation obtained from a military source, no individuals are turned 
down for military service because of a recent history of this dis- 
ease, with the possible exception of those suffering with what ap- 
pears to be hepatitis at the time of examination. Even in this case, 
the rejection is based on the liver disease rather than on the infec- 
tious mononucleosis per se. 


METHYL BROMIDE TOXICITY 


To THE Eptror:—In a company in our community there is the 
problem of chronic methyl bromide exposure, secondary to 
Fumiseal treatment for termites. The operators of this com- 
pany are interested in having their employees examined every 
six months for evidences of chronic toxicity. What laboratory 
tests are valuable in detecting chronic methyl bromide 


exposure? _—_ Elmer C. Johnson, M.D., Honolulu, Hawaii. 


ANSWER.—No control program for methy! bromide damage 
on workers should be limited to periodic examination at long 
intervals. The first emphasis should be placed on avoidance of 
exposure. The maximum tolerable concentration is about 20 
parts per million of air. A simple halide lamp flame in the 
presence of methyl bromide gas becomes characteristically 
colored at about the 50 part-per-million level. Any positive test 
indicates an undesirable exposure. In fumigation, all treated 
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areas should be well sealed up, and prominent warning placards 
exhibited. No person should be allowed to remain in the space 
being fumigated, and, after fumigation, the first entry should be 
made only by a person wearing a suitable respiratory or air-line 
hose. Care should be exercised to avoid exposure of the skin 
to liquid methyl bromide. The physician should be well aware 
that the onset of the action of methyl bromide is delayed. In 
some instances when there is a fatal outcome, no manifestations 
or discomfort are seen for hours after exposure. Workers should 
be alerted to report early symptoms. In severe gassing the fore- 
most site of severe injury is the respiratory tract, which may 
exhibit pulmonary edema, pneumonitis, or bronchitis. The second 
important locus of action is the central nervous system. Unlike 
most chlorinated halogens, methyl bromide is hardly a narcotic 
and prominently an excitant. When the exposure is of lesser 
order, but still significant, excessive fatigue, accompanied by 
visual disturbance and diplopia and followed by numbness of 
extremities, may occur. Other prominent developments may in- 
clude speech disturbances, mental confusion, hallucinations, con- 
vulsions, tremors, and, rarely, coma. In the long continued state, 
melancholia may appear along with apathy and neuroses. In 
severe poisoning such fatalities as arise are likely to occur within 
two days after exposure. Survival beyond that period usually is 
followed by complete recovery, but the period of disability may 
be long. So characteristic are clinical manifestations that labora- 
tory procedures are not always indicated. However, through 
laboratory examination of blood, some nonfatal cases have been 
found to present about 7 mg. per 100 ml. of blood during the 
acute episode, with disappearance after one month. Yet, in a 
few fatal cases, the blood level was not much higher, being about 
9 mg. per 100 ml. of blood. Urine examination for methyl 
bromide may be positive, and such tests may be quantitative. 


TOXIC INGREDIENTS IN METAL PARTS CLEANER 


To THE Eprror:—ZInformation is requested on the possible toxic 
effects resulting from use of a metal parts cleaner, consisting 
of the following principal ingredients—cresylic acid, high- 
boiling petroleum hydrocarbon of high aromatic content, 
dichloroethane, and an aqueous potassium soap saponified 
from refined tall oil—and the following minor ingredients— 


tetrachloroethylene with isopropyl alcohol and sodium di- — 


chromate. The patient is a carburetor repair man, and con- 
siderable quantities of this fluid are used daily. 


Fay B. Murphey Jr., M.D., Chattanooga, Tenn. 


ANSWER.—Since the percentage of constituents of the assem- 
bled agent is unknown, this comment concerns only the toxic 
properties of the several constituents mentioned. Cresylic acid 
is a mixture of the three isomers of cresol and possesses a 
toxicity equal to that of phenol, the action of these two chemicals 
being similar. Cresylic acid on extended skin contact may pro- 
duce all degrees of dermatitis, possibly culminating in ulceration. 
Damage by inhalation is less prominent, there appearing such 
manifestations as headache, nausea, vomiting, and tremors. 
Cresylic acid readily passes the skin barrier, and systemic 
damage could ensue. The unnamed “high-boiling petroleum 
hydrocarbon of high aromatic content” is likely to represent a 
mixture of hydrocarbons with possible preponderance of toluene, 
the toxicity of which is reflected by its maximum allowable con- 
centration, which is 200 ppm. Dichloroethane is a distinct 
narcotic and has been utilized as a general anesthetic. Its maxi- 
mum allowable concentration is 100 ppm. The loci of its chief 
action are the kidney and liver, but in less chronic involvement 
there may appear anorexia, vomiting, abdominal pain, headache, 
somnolence, tremors, and nystagmus. The hypoglycemia that 
sometimes appears is believed to relate to liver damage. A high 
white blood cell count is usual. Severe dermatitis is well estab- 
lished as a manifestation of local action. Tetrachloroethylene 
usually is regarded as less toxic than the other chlorinated hydro- 
carbons, which are more common. The chief point of action is 
the nervous system, but the liver has been found damaged. Few 
or no industrial poisonings have been reported. Sodium di- 
chromate is a well-known skin offender and sensitizer. Systemic 
involvement on an allergic basis may arise. Dermatitis on a 
sensitization basis is perpetuated by almost trace constituency 
in mixtures. Of all the substances enumerated, the cresylic acid 
and sodium dichromate are most suspect. At present, outstand- 
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ing textbooks relating to these substances are as follows: Hunter, 
D.: The Diseases of Occupations, London, England, English 
Universities Press, Ltd., 1955; Modern Occupational Medicine, 
Fleming, A. J.; D’Alonzo, C. A., and Zapp, J. A., editors, Phila- 
delphia, Lea & Febiger, 1954; and Industrial Hygiene and Toxi- 
cology, Patty, F. A., editor, vol. 1 and 2, New York Interscience 
Publishers, Inc., 1948 and 1949. 


THYROID MEDICATION AND FERTILITY 


To THE Epiror:—What are the effects on child-bearing capacities 
of women of thyroid taken orally? Are there any untoward 
effects resulting from prolonged use? M.D., Illinois. 


ANSWER.—With few exceptions thyroid medication should 
not be prescribed unless a need for it is indicated by one or 
more of the following tests: basal metabolic rate, protein-bound 
iodine of plasma, serum cholesterol, and radioiodine uptake. 
Certainly no one should take thyroid for a long time without 
frequent checks for the necessity of such therapy. Tyler (Fertil. 
& Steril. 4:218, 1953) says that the indiscriminate use of thyroid 
lowers the fertility level by excess thyroid. That this is a 
possibility was demonstrated by Warner and Meyer (Endocrin- 
ology 45:33, 1949), who found that thyroxine inhibited experi- 
mental ovarian hypertrophy in parabiotic rats. Thyroxine ap- 
peared to exhibit its inhibitory effect on the female reproductive 
system in these animals by decreasing the sensitivity of the 
ovaries to gonadotropic hormones. Clinically it has long been 
maintained that hyperthyroid patients as well as hypothyroid 
individuals can exhibit decreased fertility. 


PYORRHEA 


To THE Epitor:—Please advise treatment of pyorrhea in a 
middle-aged woman who has lost some teeth and has an 
overbite. What can be done to correct the overbite? 


M.D., Oklahoma. 


ANSWER.—Periodontal disturbances (pyorrhea) are usually 
related to three factors: (1) environmental—those surrounding 
the teeth, such as dirt, debris, and calculus (tartar) accumulation, 
with their associated mouth bacteria; (2) functional—relation- 
ship of the upper and lower teeth to each other, as well as the 
relationship of the temporomandibular articulation and the 
associated musculature and ligaments with the articulation 
(occlusion) of teeth; and (3) resistance—as judged by the charac- 
ter of the remaining teeth and their supporting tissues. The 
following outline of treatment is recommended: 1. Have dentist 
clean teeth, eliminate periodontal pockets (gum pockets), and 


instruct patient on continued mouth cleanliness. 2. Have’ 


dentist make a functional analysis of occlusion, a study of the™ 


bite relationship. The correct vertical dimension (face height) 
should be determined by: (a) relaxing lower jaw muscles (rest 
position of mandible [lower jaw]), (b) contraction of jaw muscles, 
bringing together the teeth of the upper and lower jaws, and 
(c) the interval between (a) and (6), the normal interocclusal 
space, which will influence question of the overbite. 3. If the 
remaining teeth are healthy, restore missing teeth on the basis 
of the above-outlined premise. 


PNEUMONOCONIOSIS 
To THE Eprror:—/s there a form of pneumonoconiosis prevalent 
in workers in the paper and stati y turing indus- 


tries? A patient who packs cartons of fine writing papers 
now has x-ray evidence of a stationary, fine, diffuse, and bi- 
lateral pulmonary involvement. There has been a report on 
kaolin dust causing a chronic fibrous disease of the lungs 
(Am. J. Path. 30://17, 1954). I believe that fine stationery 
paper has a clay finish. 


Donald W. Koza, M.D., St. Paul. 


ANSWER.—The packaging of writing papers may not be 
expected to give rise to the quantity and quality of dust likely 
to produce pneumonoconiosis. The chest x-ray pictures of a 
number of conditions in some degree may simulate the appear- 
ance of silicosis. Some of these conditions are: pulmonary 
mycosis, histoplasmosis, healed miliary tuberculosis, “stannosis,” 


Vol. 161, No. 9 


siderosis, and so on. On occasion the X-ray appearance may be 


alarming without any symptoms, without any disablement, and | 
without known prospect of future damage. In the present in- . 


stance the patient should be interrogated as to previous employ- 
ments and previous diseases. So far as is known, there is scant 
reason to implicate stationery packaging as the source of this 
described chest condition. 


URINE AND BLOOD EXAMINATIONS 


To THE Epiror:—One of our local hospitais requires that 
urinalysis and blood examinations be made by the hospital 
laboratory rather than in any outside laboratory. The reason 
given is that the hospital is legally responsible for these 
examinations. A further hospital rule requires that all such 
blood and urine examinations be made within the 24 hours 
preceding operation to comply with the regulations of the 
accreditation committee, the inference being, since this is a 
new hospital, that it may not receive accreditation if these 
regulations are not complied with. I believe that the ad- 
ministration of the hospital is unnecessarily usurping the 
prerogatives of the private physician. I would appreciate 


some comment. M.D.., Florida. 


ANSWER.—If the hospital medical staff voted to allow only 
hospital laboratory procedures performed in the hospital to be 
utilized, and this was approved by the governing board of the 
hospital, then there is no recourse except to vote to change the 
rule. The same is true of the 24-hour ruling. If it is purely 
an administrative ruling, it is wrong. It is the joint responsibility 
of a hospital’s medical staff and board to insure that ordinary 
minimal precautions are taken in order to protect the patient 
and so that they will not be judged negligent. Statements made 
concerning the Joint Commission on Accreditation of Hospitals 
are in error. The Joint Commission has stated that the laboratory 
work performed in a licensed or approved laboratory may be 
accepted by the hospital if it is performed within a reasonable 
length of time before admission. The Joint Commission has 
stated that every patient to be operated on should have a 
urinalysis and a hemoglobin or hematocrit determination 48 
hours or less before operation. If both conditions as stated 
above were not met, they would never cause nonaccreditation 
of themselves, but in the aggregate with other conditions they 
might possibly lead to provisional accreditation or nonaccredita- 
tion. 


SENSITIVITY TO RUBBER GLOVES 


To tHe Eprror:—For 10 years a physician has had some 
sensitivity to rubber gloves. At first he used Neoprene gloves, 
but their quality varied so much and they were frequently 
‘so heavy that it was difficult to use them; hence he began 
using Anode-latex gloves with no difficulty. During the past 
two months he experienced an increasing rash on the dorsum 
of his hands. Can you suggest any other nonallergic gloves? 
John W. Derbyshire, M.D., Sebastopol, Calif. 


ANSWER.—First it must be ascertained that the dermatitis is 
due to an allergy to the Anode-latex glove made by the Miller 
Rubber Company. This can be done by performing a patch 
test with part of the glove on the anterior surface of the arm 
near the elbow. If there is a reaction after 24 hours then there 
is an allergy to the glove. Perhaps the Miller Rubber Company, 
Akron, Ohio, might be able to suggest another glove that will 
not produce allergic reactions. If they cannot help, the patient 
might revert to the Neoprene gloves, which did not cause any 
rash. It may be possible to obtain thin ones. Gloves are also 
made from other synthetic rubbers such as Buna N, also known 
as Hicar. It is also possible nowadays to obtain gloves made 
of Vinylite, Koroseal, and Pliofilm. If the difficulties cannot be 
solved with any of the above methods, the Anode-latex gloves 
might be soaked for 15 minutes in a 5% solution of sodium 
bicarbonate, rinsed thoroughly in clear water, and sterilized 
before being worn. This has, in many cases, succeeded in re- 
moving whatever allergenic substance has formed on the surface 
of the rubber glove. This procedure must be done each time 
before the gloves are put on. 
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ENTERITIS IN URANIUM CAMPS 


To THE Epiror:—A number of men who work in big uranium 
camps Have been suffering with enteritis. The disease is 
generally not severe enough to disable them from work 
entirely but recurs all the time, and some men have lost 20 Ib. 
(9.1 kg.). Stool cultures have not incriminated any known 
pathogens; blood agglutination tests have been negative. The | 
water is chlorinated, and bacteriological tests have been 
satisfactory. Tests were also taken on the food utensils and 
yielded satisfactory counts, 1 would like any suggestions as 
to the cause of such an epidemic. M.D., Canada. 


ANSWER.—Although enteritis is not a prominent feature in 
scurvy, that deficiency disease is to be considered in the de- 
scribed situation. Always in isolated camps, and particularly in 
winter, vitamin C deficiency readily comes about. In Canada 
the recommended minimum intake of ascorbic acid is less than 
one-third that advocated in the United States. That small quantity 
may be sufficient to avert scurvy but provides a scant margin 
of safety. These patients well might be reexamined for scurvy 
manifestations, with emphasis upon dental and skin states. For 
precision, ascorbic acid determinations of the blood might be 
obtained. If scurvy is ruled out as such or as a contributory 
factor, then exploration as to cause should be directed to 
culinary sanitation and the hygiene of the food handlers. Even 
though several bacteriological and serologic examinations have 
been made with negative results, there remains the possibility of 
such mishaps as food poisoning by the toxin of ordinary micro- 
coccic (staphylococcic) contamination. 


OVERHYDRATION IN CHILDREN 


To tHE Eprror:—Overhydration is a leading cause of death in 
children in the United States teday. One author says that 10 
cc. of fluids per pound in every eight hours is sufficient to 
hydrate children postsurgically, while another says that in a 
severely dehydrated child up to 20 cc. per pound may be given 
in the first eight hours. Yet, no one tells us that 25 cc. or more 
per pound every eight hours may be fatal. Every hospital has 
numerous cases each year of pulmonary and cerebral edema 
because older textbooks recommend unlimited fluids, Why 
is so-called physiological saline pathological for children? 
What is a safe amount of Hartmann’s solution to give a child 
who has had vomiting and diarrhea for 24 hours? Can a child 
be overhydrated as easily by tube and rectal feedings as by 
fluids given parenterally? 

Evelyn M. Reede, M.D., Tulsa, Okla. 


ANSWER.—Overhydration is more frequently caused by ad- 
ministering fluids too rapidly than from the total amount given 
in 24 hours. As stated, too rapid administration can cause 
peripheral edema, pulmonary edema, cardiac decompensation, 
and death. The usual rate at which fluids can be given with 
safety is 33 cc. per hour, or 10 drops per minute, unless the 
patient is in shock, in which condition one can run the first 
fluids as rapidly as desired. The amount of fluids administered 
depends entirely on the condition or dehydration of the child. 
One author in his chapter on postoperative care does state that 
ordinarily a single intravenous infusion should not exceed 10 
cc. per pound, but he is not discussing a severely dehydrated 
child. In his table on maintenance requirement with no preexist- 
ing deficits, the infusion is listed at between 30 and 40 cc. per 
pound for 24 hours. In moderate dehydration in a child weighing 
under 15 lb. (6.8 kg.), fluids of from 75 to 100 cc. per pound for 
the first 24 hours may be given; in a child weighing 15 to 25 lb. 
(6.8 to 11.3 kg.), 50 to 75 cc. per pound may be given. Again, 
children with chest diseases, intracranial disease, or anemia 
should receive no more than one-third to one-half the amounts 
of fluid, blood, or electrolytes mentioned above. “Physiological” 
saline is so called as it contains 154 mEq. of sodium and 154 
mEq. of chloride per liter of fluid, while plasma contains 130 
to 140 mEg. of sodium and 99 to 103 mEq. of chloride per liter. 
However, the former is very useful in many conditions where 
natural sodium chloride has been lost. As much as one-fourth 
to one-half of the total fluid given should be “physiological” 
saline or a solution containing an equivalent amount of sodium 
chloride. On the other hand, rehydration may be accomplished, 


932 QUERIES AND MINOR NOTES 


except with marked salt loss, more easily and quickly when solu- 
tions are given that contain less salt than does “physiological” 
saline. Also, severe potassium deficiency can occur when “physio- 
logical” saline is used. A reasonably safe amount of Hartmann’s 
solution would be 10 cc. per pound for the hypothetical child of 
2 years of age who weighs 26 Ib. (11.8 kg.), Part or all fluids may 
be administered orally if the condition of the patient warrants. 
This includes tube feedings. However, the same general pre- 
cautions are necessary. One cannot give all dextrose and water, 
or water intoxication will occur—or all “physiological” saline, or 
edema will follow. Rectal feedings are not practical, since absorp- 
tion from the lower part of the intestine is poor. 


DUODENAL ULCER AND ARTHRITIS 


To THE Epiror:—A patient, 55 years of age, has an active duo- 
denal ulcer. She also has been developing arthritic changes 
over the joints in the fingers. 1 have abstained from giving 
her Cortone because of possible hemorrhage from the ulcer. 
Is there any other therapy I might use to keep her fingers 
from becoming deformed? 


L. M. Shapiro, M.D., Kansas City, Mo. 


ANSWER.—The type of arthritis the patient has is not men- 
tioned, and therefore it is difficult to make specific therapeutic 
suggestions. Since the use of cortisone (Cortone) has been con- 
sidered, it might be supposed, for purposes of discussion, that 
this patient has rheumatoid arthritis. If such is the case, a 
general program of treatment should be instituted to include 
daily physical therapy, use of salicylates combined with an ant- 
acid, and extra rest and protection of joints from overuse and 
malposition. Special exercises can be employed in physical and 
occupational therapy to maintain range of motion and strength 
in the fingers. The patient should be taught to avoid, especially 
at rest, positions of the hand that increase the tendency toward 
deformities, such as ulnar deviation at the metacarpophalangeal 
joints, hyperextension at the proximal interphalangeal joints, and 
flexion of the wrists. Splints can be worn at night and at con- 
venient times during the day to counteract ulnar deviation of 
the fingers. Function of the fingers is impaired by flexion con- 
tractures at the wrist; hence, avoidance or correction of such 
contractures by means of physical therapy and appropriate 
splints is of help in maintaining use of the fingers. In many 
cases of rheumatoid arthritis, flexion contractures at the me!a- 
carpophalangeal joints and hyperextension deformities at the 
proximal interphalangeal joints are produced by contractures of 
the intrinsic musculature of the hand. In selected cases, these 
deformities can be diminished by orthopedic surgical procedures 
that release the intrinsic contractures. Likewise, in selected 
instances, orthopedic surgical procedures can be performed to 
help correct marked ulnar deviation of the fingers. The use of 
cortisone or phenylbutazone certainly would seem undesirable 
in a patieni who has arthritis confined to the fingers and who 
has an active peptic ulcer. 


ORTHOPHEN YLPHENOL 


To THE Epitor:—A patient was boiling “Dr. Salsbury’s fumi- 
gant,” which is composed of Formalin and a small amount 
of orthophenylphenol, in a chicken house. He placed a gallon 
of the solution in a bucket on a hot plate and closed up the 
room and left. In an hour he went back into the room and 
went over to examine the bubbling fumigant. Two days later 
a retinal lesion in the right eve developed. Could the ortho- 
phenylphenol have been absorbed through the alveolar capil- 
laries or nasal mucosa and produced an angiospasm of a 


retinal vessel? Winfred L. Post, M.D., Joplin, Mo. 


ANSWER.—Inhalation of vapor or its absorption through the 
skin, the conjunctiva, or the mucosa after the exposure described 
would not be sufficient to cause more than a transient irritation. 
Consideration should be directed to the effect of a minute splash 
into the conjunctiva. Orthophenylphenol has been investigated 
recently by Hodge and others (J. Pharmacol. & Exper. Therap. 
104:202-210, 1952) and, though specific attention was not di- 
rected to possible retinal involvement, the findings demonstrated 
that this compound has little effect on the tissues. Orthophenyl- 
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phenol is widely used as a preservative in water-oil emulsions 
in the textile and metal-working trades. Here there is ample 
opportunity for splashes in the-eye, but reports of the eye injury 
mentioned in this use of this substance have not been seen. 
Formalin contains not only formaldehyde but also some meth- 
anol. Conjunctivitis would be expected from slight contact 
with formaldehyde, but lacrimation would rapidly dilute and 
wash out a small amount. The toxic action of methanol on the 
ganglion cell layer of the retina is well known, but retinal lesions 
would not be expected from the contact described. 


HIGH ERYTHROCYTE COUNT 


To tHe Epitor:—A 35-year-old man had no abnormal results 
on a routine physical examination except for the blood cell 
count, which was as follows: hemoglobin 98%, erythrocytes 
6,130,000 per cubic millimeter, and leukocytes 11,700 per cubic 
millimeter, with 71 polymorphonuclears, 28 lymphocytes, and 
one monocyte. This man operates a small iron foundry and 
states that there is some free carbon and a resin (phenol 
derivative) in the air. What diagnostic procedures, if any, and 
diagnoses should be considered in this case? 


Holloway Bush, M.D., Macon, Ga. 


ANSWER.—The only significant item observed in this incom- 
plete record is that of a high erythrocyte count, constituting p>ly- 
cythemia or erythremia. For this condition there are several 
causes unrelated to work exposures. If the work environment is 
responsible, a possible cause may be found in carbon monoxide, 
a gas frequently present around foundries. Concentration levels 
of carbon monoxide incapable of inducing acute episodes still 
may bring about a polycythemia. As a rule, the hemoglobin 
level increases sOmewhat proportionately to the erythrocyte 
count, It is observed that this has not occurred in the present 
instance. The possible exposure to carbon monoxide may be 
appraised through a series of tests for that gas. The department 
of health of Georgia is in a position to conduct these tests. In 
the absence of positive findings, the source of the polycythemia 
should be sought apart from work exposures. This count, while 
well above the usual, still may be within the upper limits of 
normal. The range for erythrocyte counts in polycythemia usually 
runs from 7 to 10 million red blood cells. 


RECURRING ADENOID HYPERPLASIA 

To THE Eprror:—A /]2-year-old boy who has had two adenoid- 
ectomies is becoming progressively more deaf due to adenoid 
hyperplasia. An otologist advised resection of adenoid tissue 


about the eustachian tubes, to be followed by radium therapy. . 


Two radiologists were consulted; one discouraged the use of 
radium and the other forbade it. One of the radiologists advo- 
cated external radiation without local resection. Which of 
these views is more nearly the treatment of choice? 


Howard F. Yost, M.D., Fremont, Neb. 


ANSWER.—The statement is made that the deafness in the 
12-year-old boy is attributable to adenoid hyperplasia, but all 
efforts should be made to exclude the possibilities of underlying 
congenital or hereditary factors that might form the basis for 
a hearing defect. Aggravation of such deficiencies by impaired 
middle ear ventilation due to enlarged adenoids is not uncom- 
mon. Additionally, one might determine whether the tympanic 
membranes and ossicles are mobile or whether fibrosis of these 
structures may have resulted from repeated attacks of otitis 
media, particularly if antibiotics’ have been used in the treat- 
ment of such infections to the exclusion of paracentesis. The 
possibility of fluid of transudative or exudative character in the 
tympanic cavities should be considered. Inspection of the naso- 
pharynx by mirror, nasopharyngoscopy, or direct visualization 
with a palate retractor should establish the presence and/or 
degree of residual lymphoid hyperplasia. Adenoidectomy under 
direct vision employing palate retractors and special biting for- 
ceps is currently the preferred method of dealing with stubborn 
lymphoid hyperplasia in the nasopharynx and about the eu- 
stachian tubal orifices. There is increasing reluctance to employ 
radium or x-ray therapy for this and other benign conditions. 
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In the situation described, irradiation should be used only if 
the preferred regimen has been unsuccessful. It is suggested that 
recurring lymphoid hyperplasia be regarded with suspicion and 
that the excised tissue be submitted for histological study. 
Malignant lymphoma arising in the nasopharynx is not rare in 
childhood, and the diagnosis is usually not made until repeated 
adenoidectomies have been performed. Allergic. and metabolic 
disorders are often characterized by lymphoid hyperplasia and 
merit investigation. Chronic infection in the nasal passages or 
sinuses seems to predispose to the recurrence of hyperplastic 
lymphoid tissue in the nasopharynx. ue 


ORTHODONTIA 


To THE Epitor:—Patients have requested my wibtos concerning 
the value of orthodontia. A number of patients, as well as 
physicians, have informed me that, as a result of orthodontia, 
they have had difficulties with their teeth many years later. 
Please explain the mechanics involved in this. 


Bennett W. Billow, M. D., New York. 


ANSWER:—The question of the value of orthodontia has been 
increasingly recognized over the past 50 years. In the case of 
children, relations of the jaws, pernicious habits, and irregularity 
of eruption of the teeth lead to a variety of facial deformities, 
which, unless corrected, are apt to lead to more severe difficulties 
at a later age as well as to impress on the child feelings of in- 
feriority. In the case of adults there is only a rather narrow 
category of cases where orthodontia is justified or even possible, 
but in certain selected instances great benefits can be gained by 
relatively minor adjustments of the teeth. Some 25 years ago it 
was the custom to regulate the teeth by means of metallic arches 
and wire that rested directly against the tooth surfaces and 
fostered the accumulation of food. Many patients thus treated 
suffered from an excessive amount of decay and were forced to 
undergo prolonged dental treatment after discontinuance of the 
orthodontia. Since 1920 or even before, it has become customary 
to band with gold those teeth that have to be moved. Such bands 
are cemented to the teeth so that food and the other fluids cannot 
reach the tooth surfaces. In such cases the incidence of caries is 
no greater than if no appliances were placed, particularly if the 
patient is required to keep the mouth thoroughly clean while the 
work is being done. 


DANGER IN SUDDEN WITHDRAWAL 
OF PHENOBARBITAL 


To THE Epiror:—A patient has received phenobarbital over a 
long period of time and has probably stored it in the liver, 
causing toxic reactions such as swelling. What treatment 
would you suggest for eliminating the drug from the liver? 

M.D., New York. 


ANSWER.—Whether the phrase “toxic reactions such as swell- 
ing” implies hepatomegaly or edema of somatic structures is 
not clear, but the inquirer may certainly be assured that no 
“swellings” can be ascribed directly to prolonged use of pheno- 
barbital. Nor is the drug stored in the liver; rather it is destroyed 
there to such extent that something less than 25% of an ad- 
ministered dose is recoverable in the urine. There is one thing, 
however, with which one needs to be very much concerned 
when discontinuing the use of a barbiturate in a patient who 
has been taking it over a long period. Barbiturates fulfill two 
of the three criteria of addiction, i. e., habituation and physical 
dependence, and their use should be withdrawn from a patient 
very slowly and cautiously. Sudden withdrawal of therapy with 
a barbiturate, or even reduction to 50% of the accustomed 
dose, may be more dangerous to life than sudden withdrawal 
of morphine. An individual who has been taking only a small 
amount of phenobarbital may not be cause for much concern, 
and yet, patients differ so widely in the amount of dependence 
developed that it is wise to proceed in any case as though the 
addiction were to large doses of the drug. In a case of the latter 
sort there is improvement in the first 12 to 16 hours after sud- 
den withdrawal of use of the drug, but then the patient becomes 
apprehensive and so weak that he can hardly stand. Vesicula- 
tion of muscles appears, there is coarse tremor of the hands 
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and face, and the deep reflexes are hyperactive. There is sleep- 
lessness, nausea, abdominal cramps, and frequently vomiting; 
blood pressure and pulse rate are elevated, and there is fever. | 
There may be a 12 Ib. (5.4 kg.) weight loss in 36 hours. The 
nonprotein nitrogen. level is elevated, and there are hypergly- 
cemia and hemoconcentration. Such patients also develop diffi- 
culties in making cardiovascular adjustments on standing, but 
no clinical or electrocardiographic evidences of myocardial 
damage appear. The most serious aspect of this withdrawal is 
the appearance of.typical grand mal convulsions, usually at 
about the 30th hour. The development of a psychosis, which 
is not unusual, may delay recovery beyond the usual two or 
three weeks. By” “slow and cautious” withdrawal is meant, in 
the case of a fully addicted individual, the extension of the 
process over a period of three to four weeks, stopping for a 
while’ if the patient becomes apprehensive and weak or if 
paroxysmal slow activity appears in the electrocardiogram. 
These patients must be kept under close observation because 
of the constant threat of convulsions. 


ANIMAL FAT AND CHOLESTEROL 


To THE Epiror:—/s the incidence of hardening of the arteries 
lower with Eskimos who eat raw meat than with us who eat 
cooked meat and fat? Does cooking make changes in animal 
and that are damaging to the arteries? 


William M. Bush, M.D., New York. 


Aversa —There is a divergence of published opinion con- 
cerning two points: (1) the actual incidence of arteriosclerosis 
in Eskimos and (2) the actual diet consumed by the Eskimo. A 
great part of the divergent opinion results from the fact that 
different groups of Eskimos have been studied by different ob- 
servers. The best scientific study of the Eskimo is now in progress 
under the guidance of Dr. Kaare Rodahl of the Arctic Aero- 
Medical Laboratory. Some of his preliminary findings, pub- 
lished in Transactions of the American College of Cardiology, 
Novemiber, 1954, may be summarized as follows: 1. The fat and 
cholestérol content of the Eskimo’s diet is about the same as 
that for the U. S. population. 2. The average blood cholesterol 
level in Eskimos is about the same as that for the U. S. popu- 
lation. 3. There is no evidence that arteriosclerosis is either 
more or less frequent in Eskimos than in white people. As far 
as this consultant knows, there is no evidence that cooking 
makes any changes in animal fat or cholesterol that would render 
them damaging to arteries. However, there is good evidence 
that the ingestion of diet high in animal food and animal fat 
leads to higher blood cholesterol levels, on the average, than 
a diet where vegetable food sources replace part of the animal 
food. 


BABY POWDERS 


To THE Epiror:—The use of zinc stearate in baby powders was 
formerly responsible for numerous cases of foreign-body 
pneumonia when inhaled by infants. While zinc stearate is 
no longer used in this manner, a similar substance, zinc un- 
decylenate, is contained in dusting powders applied to the 
feet for the inhibition of fungous infections. What is known 
about the potentialities of such mixtures if young children 
playing with an open can inhale some? M_D., Wisconsin. 


ANSWER.—Some of the powders contain, in addition to zinc 
undecylenate, some undecylenic acid. That substance long has 
been employed orally in the treatment of psoriasis, the maximum 
dose approximating 0.4 gm. per kilogram of weight. Detrimental 
effects are not known. In experimental work, the medial lethal 
dose (L. D.») of undecylenic acid orally at a maximum was 
6.6 gm. per kilogram of weight for mice. For rats the acute 
L. D.sw by the oral route approximated 2.5 gm. per kilogram 
(Tislow, R., and others: Toxicity of Undecylenic Acid, abstracted, 
J. Pharm. & Exper. Therap. 98:31-32 [Jan.] 1950). The implica- 
tion is that the toxicity of undecylenic acid is low. Five per cent 
of this acid, along with 20% of zinc undecylenate in a vanishing 
cream base, has been recommended for inflamed skin lesions and _ 


without damage. Almost any powder involved in gross accidental _ 
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insufflation may induce respiratory tract damage, but it does not 
appear, at this time, that dusting powders containing zinc 
undecylenate constitute an outstanding threat. — 


SUPERFICIAL KERATITIS PUNCTATA 


To tHe Epitor:—Please suggest the latest treatment for super- 
ficial keratitis punctata. Has something new been discovered 
in treating this virus infection, which, in my experience, is 
elusive? Charles E. G. Shannon, M.D., Waterville, Maine. 


ANSWER.—Superficial keratitis punctata is notoriously re- 
sistant to most forms of therapy. An effective method of treat- 
ment is the local instillation of 0.5% chloramphenicol (Chloro- 
mycetin) ophthalmic solution in the affected eye every two 
hours, combined with the use of chlortetracycline (Aureomycin) 
ophthalmic ointment in the eye at bedtime. There has been 
fairly conclusive evidence to show that this disease is due to 
a virus, and supplementary treatment with the ingestion orally 
of sodium iodide in a dosage of 60 mg. per 10 Ib. (4.5 kg.) of 
body weight is effective. This medicament is given three times 
daily for 10 to 14 days in whatever diluent is most palatable. 
The local use of cortisone drops or any of the newer steroid 
drugs may give symptomatic relief but seems to retard ultimate 
healing, Braley and Alexander (A. M. A. Arch. Ophth. 50:147- 
154 |Aug.] 1953) have prepared an aniigen from killed mouse- 
brain suspension of the virus and report hopeful results with 
the injection of this antigen intradermally and subcutaneously. 


SMALL TESTES IN YOUNG CHILD 


To THE Eptror:—A 5-year-old boy, normal in every respect, 
has very small testes, They are normally located in the 
scrotum, but their diameter appears to be only one-quarter 
of an inch. He has never been sick, but had a herniorrhaphy 
three years ago, at which time the surgeon told the boy’s 
mother that her son’s testes were small. How should the 
situation be managed? 


George E. Morrissey, M.D., Davenport, lowa. 


ANSWER.—The finding of small testes at operation tends to 
exclude the possibility in this child that the small size was the 
result of compromise consequent to operation of the circulation 
to the gonads. The condition is thus idiopathic, and for this 
disorder there is some difference of opinion about the proper 
method of management. No treatment is generally preferable 
until age 12 or 13. At that age, a urinary gonadotropin assay 
can be performed. If castration titers are revealed, the diagnosis 
of primary testicular insufficiency is warranted and substitution 
therapy with testosterone can be initiated. If not, a trial of 
chorionic gonadotropin, 500 units three times weekly for six 
weeks, can be given. An increase in testis size and rise in urinary 
17-ketosteroid output as a response implies that the testes are 
normal and that pubescence will take place spontaneously. If 
no response is observed, it is still preferable to wait several 
years before replacement therapy is begun, to exclude the 
possibility of a normal puberty. Occasionally, earlier action is 
demanded for psychological reasons. A trial of chorionic 
gonadotropin then can be conducted at ages 8 or 9. At earlier 
ages, however, such a trial is apt to give borderline and uncertain 
responses. 


HAZARDS IN USING OXYGEN TENT 


To THE Eprror:—Please discuss the safety and practicability of 
an oxygen tent and the ordinary precautions observed in using 
it for a patient in a steel bed equipped with nylon sheets. 


M.D., New York. 


ANSWER.—Nylon in any form, sheets or bedclothes, on a 
steel bed, or any bed, under an oxygen tent is a fire hazard. 
A spark of static electricity could start a conflagration. Like- 
wise, the following items are dangerous under an oxygen tent: 
wool blankets, electric heating pads, electric razors, call bells, 
flashlights, and, of course, anything burning, such as matches 
or cigarettes. Furthermore, only the least flammable substances 
should be allowed, e. g., talc instead of alcohoi rubbing com- 
pound. Oil should never be used on valves or joints of apparatus. 


J.A.M.A., June 30, 1956 


RECURRENT CYSTITIS IN MOTHER 


To THe Enitor:—A 35-year-old woman has two children, aged 
6 and 8 years. She had three spontaneous abortions before 
the first child was born and another before the second. No 
curettage was performed. For three years, she has had a 
recurrent cystitis that develops into ascending cystopyelitis, 
often with fever, unless the infection is checked at its begin- 
ning with antibiotics. These attacks occur almost monthly, 
always three to five days after a painful ovulation. Preceding 
menstruation, which is often copious, there is painful cramp- 
ing for from 3 to 10 days. Administration of estrogens during 
the first three weeks of the cycle prevents ovulation pain and 
premenstrual cramping but not always the urinary flare-up. 
Complete urologic studies show trigonitis and urethritis with 
moderate stricture. Repeated dilations and treatments of the 
urethra do not prevent the recurrent infections. Cultures 
during the period are sterile. The only culture obtained during 
an acute attack showed Proteus. Repeated cystoscopic exami- 
nations fail to reveal any endometrial implants in the bladder. 
A gynecologist who found a retroflected uterus and some 
slight nodular infiltration along the left broad ligament sus- 
pects endometriosis. What is the possible etiology and 


treatment? F. C. Katzenstein, M.D., Salem, Ill. 


ANSWER.—The common causes of recurrent cystitis are 
residual urine due to inability to completely empty the bladder, 
urethral or kidney pathology, vaginal and cervical infections, 
introduction of foreign bodies into the urethra by the patient, 
severe relaxations with wide-open urethra, although these 
patients frequently have incontinence, and recurrent gonorrhea 
passed back and forth between consorts. Endometriosis in the 
bladder or ureter may cause cyclic distress, with frequency, and 
bladder or urethral spasm but not infection. This patient should 
have a thorough upper genitourinary study with many cultures 
and kidney studies. She should be checked for diabetes. She is 
obviously hypothyroid and should have any vaginal or cervical 
infections cleared up. Sulfonamides in my experience have been 
much more efficacious in clearing up bladder infection than the 
antibiotics. The patient seems to have endometriosis, and the 
question of therapy rests with severity of symptoms. If no more 
children are desired, it seems foolish to use estrogen therapy 
because it does not cure the disease. If more children are 
desired, it is harmful in that it stops ovulation. 


GRAY HAIR 


To THE Epiror:—/n Queries and Minor Notes, THE JouRNAL, 
May 5, 1956, page 118, is an answer pertaining to the 
regression of gray hair into dark pigmented hair without the 
use of cosmetics. 1 have not observed such a change by the 
drugs mentioned, but one of my patients has shown a complete 
reversal of his gray hair into his former natural dark pigment 
while taking Dilantin over a period of several years for the 
control of epilepsy. In this instance I am certain that this 
patient's statements are definitely honest. In a_ personal 
communication a well-known neurologist in this city has 
corroborated similar observations. 


Hermann Abraham, M.D. 
640 S. San Vicente Blvd. 
Los Angeles 48. 


To THE Epiror:—THE JouRNAL of May 5 contained a letter 
inquiring about the darkening of gray hair. I must disagree 
with the consultant's response that “no metabolites, drugs, or 
other chemicals are known that would reverse genetically 
induced graying.” I have had a personal experience that 
contradicts this and may be of value. My father, now in his 
early 60's, in recent years was subjected to at least three 
courses of intensive vitamin By therapy, dosage being 1,000 
mcg. a day. Each time his head and eyebrow hair grew in 
jet black, rendering his appearance years younger, and each 
time the medication was discontinued his hair grew in its 
usual gray color. Previously he had been completely gray for 
at least 10 years. 

William S. Horowitz, M.D. 
Suite 321, 360 N. Bedford Dr. 
Beverly Hills, Calif. 
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